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Edited by A. I. Levorsen 


A Symposium conducted by the Research Committee of the American Associa- 
tion of Petroleum Geologists, A. I. Levorsen, Chairman. Papers read before the 
Association at the Twenty-Sixth Annual Meeting, at Houston, Texas, April 1, 
1941, and published in the Association Bulletin, August, 1941 
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The purpose of this symposium is to get an over-all picture of the undiscovered 
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THE ARTIFICIAL HORIZON AND GEOLOGICAL PERSPECTIVE! 


EDGAR W. OWEN? 
San Antonio, Texas 


Ever since man discovered the full extent of his world and learned to direct 
his course by better means than instinct and dead reckoning, the “artificial 
horizon”’ has been the basic instrument of his navigation. In these days when-the 
true horizon has been blurred out by the smoke of world-wide battle, every step 
we take leads into the unknown, and, whether we like adventure or not, none of 
us can stick to the old familiar roads. Our way must be picked with a certainty 
that permits of no guess.work and no faltering. All things must be seen in their 
true perspective in relation to a basic datum, that we may determine where we 
now are, that we may see, somehow, where we are going. 

To-day the war is that datum plane, that fundamental fact to which all other 
facts must be referred. 

All of us, as geologists, have been, and are, doing work that is productive and 
essential. The products which we help to find and make and use turn the wheels of 
the war machines as well as those of the days of peace. If the industry which we 
helped to build should fail, inevitably the efforts and hopes of the nation and of 
each of us will fail. If our own part of the work of that industry should fall short, 
thus far will the whole well-being of the nation be affected. But the basic factor 
now is not just the essential nature of the job we do but the relative urgency of 
things. To-day the bitter need for many things outranks that of the search for, 
and production of, more oil. Unless these other things be done quickly and well 
we shall lose this war. And this is a war which we dare not lose. The amateur 
regimentation which many of us in America have feared in past years was only a 
feeble sample of the grinding degradation that would be imposed upon us by a 
foreign victor. Neither is this a war which we dare let lapse into a stalemate. Such 
an outcome would leave us in a state of depression and fear more poisonous than 
defeat. This war demands the complete obliteration of every force that challenges 
our right to live in the way which we have found good. Failing that, we shall 
enter the dark age of our history. 

1 Address of the president, twenty-seventh annual meeting of the Association, Denver, April 
22, 1942. 
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No war since the legendary time of the Trojan horse was ever won by equip- 
ment alone. Not all of the oil or planes or tanks or ships that we can produce will 
win this one. Only soldiers, millions of the best soldiers in the world, can decide 
this issue. Many of us have thought that we should be more useful in civilian 
than in military work because all of our training has been non-military. So has 
that of all but a handful of the men who will compose our armies. In the ranks of 
the geological profession are many men with military qualities of the highest 
order, for the attributes that have made us successful in oil exploration are also 
military assets. Few men in the world have the geologist’s ability to visualize from 
maps the strange lands that must be fought over and to foresee the problems of 
transportation and supply and fighting tactics that must be met. Few have the 
geologist’s experience in the open country, his mental flexibility, or his diversity 
of training. Many of the specialized techniques and scientific methods which are 
parts of our professional work are also inherent in military science. To-day the 
Army’s greatest need is for more officers with those aggressive qualities that have 
made geologists successful and with the training that most geologists have had. 

Already, almost ten per cent of our members are in military service, and the 
number is increasing daily. Before the war is ended half of us will be in the armed 
forces. During the last three weeks there has been a striking change in the attitude 
of the average man toward enlistment. The magnitude of the job ahead and its 
terrible urgency have grown plainer daily and have finally dwarfed all of the other 
things which we are doing. The officers and national service committee of the 
Association are now swamped with requests from members for information 
regarding the military position where each one may fit. We are making every 
effort to meet this demand. We have had direct advice from many military 
authorities who have given us all possible help. Our contacts have given us a full 
measure of confidence and pride in the ability of our Army and Navy to perform 
all that will be required. In spite of the magnitude of their task and the speed 
with which it must be accomplished, we have seen everywhere efficiency that 
could well be envied by many of the most competent private corporations. The 
framework and many completed units of the most powerful fighting force in the 
world have already been assembled. In this war our Army, as well as our Navy, 
is a great force of specialists. It is fast becoming also a force of experts. As the 
millions of new men are absorbed, an intelligent effort is being made to place each 
one where he will be most useful. While many will not be assigned to the spots 
they would like best or even to the places where they would fit most perfectly, 
few men with special ability will stay long in inappropriate jobs. In the Army, as 
in the oil country, intelligence and initiative pay dividends. Likewise, promotions 
and choice assignments seldom come overnight and unearned. 

The departure of many geologists and other technicians for military service 
will impose a heavier reponsibility on those who remain. Although we have done 
our work almost too well, and have made available in many parts of our country 
a surplus supply of oil, which to-day there are not enough ships to carry, and not 
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yet enough machines to use, that condition is temporary. No man can know how 
great the demand will be when America fills the air over Europe and over Asia 
with planes and covers the sea with ships. Almost certainly within two years we 
shall face a critical need for new exploration and development. We shall hope 
that the minimum material essential to that campaign will be available. Much 
that we have accomplished in the past has been at the expense of enormous waste; 
soon we shall have to obtain even greater results without extravagance. Greatly 
increased effort will be a universal requirement. Technical workers will need to 
devote more of their time to their technique, and much of our accumulated impedi- 
menta of red tape and ritual will have to be thrown overboard. We have already 
developed those oil fields which were easiest to find; the more secretly hidden ones 
which remain challenge our greatest skill. The difficulty is already apparent in 
the downward trend of our discovery rate for the last five years. More geologists 
and geophysicists and research students will be required as the war goes along, 
and fewer will be available. Those who are really skilled will need unhampered 
opportunity to use their skill. Although our greatest corporations to-day face 
problems of staggering portent, probably the greatest present threat to the ability 
of the oil industry to fulfill all requirements that the war may bring is the pre- 
carious financial status of the multitude of independent operators. Their ranks 
include almost one-third of our members. Every emergency restrictive measure 
has shifted its heaviest weight onto this group. The ability of many of them to 
stand the pressure is limited to a few months. These are the men who have made 
most of the discoveries in the past and must be depended upon to assume most of 
the greatest risks of future exploration. They stand as the strongest guard against 
the various pressure groups whose ill-advised programs would destroy the effec- 
tiveness of the industry. Their continued existence is so essential that it should 
be immediately assured by sympathetic study and effective action by every 
branch of the industry and of government. 

Our meeting this week would fall short of its proper purpose if it were not con- 
cerned primarily with the part we all should take in this war. To that end our 
officers and committees will try to disseminate and apply all of the information 
which we have obtained and to give such advice as may be appropriate. Beyond 
that, any proper action is up to each man individually. He must carefully examine 
his own abilities; with the advice of his superior or employer, he must gauge the 
necessity and urgency of the work which he is now doing; he alone can measure 
his family requirements and obligations. The responsibility is heavy on each man 
to determine his own best course with foresight and with precision, and to set out 
upon it with courage and determination. 

We shall soon learn again that the glamor of war is all in the history books 
and on the lips of civilians, and that the necessary submission to military disci- 
pline is a heavy sacrifice. And we shall demand that no other class be exempt 
from sacrifice or be beyond discipline, either through greed or egotism or fancied 
service to those social gains which would be so irretrievably lost by defeat. 
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ABSTRACT 


Micropaleontology as a profession is scarcely more than 20 years old. In the region of the Gulf 
Coast the interest of micropaleontologists has centered chiefly on the smaller foraminifera, and to a 
lesser degree on the larger foraminifera and ostracodes. Despite the excellent monographs on bryozoa 
by Canu and Bassler, little use has been made of these organisms. Commercial reports occasionally 
mention certain lamellibranchs, gastropods, or otoliths, though seldom specifically. Fossil remains 
of other groups of organisms are not infrequently mentioned under the descriptive term “shell-frag- 
ments.” That the major interest of micropaleontologists should have centered on the foraminifera, 
both large and small, is not surprising, because of their abundance and excellent preservation in the 
deltaic clays and clayey sands, which predominate in the salt-dome region westward from the Mis- 
sissippi River to the Rio Grande. 

Eastward from the Mississippi, however, terrigenous sediments rapidly diminish in quantity, 
with limestones and chalks increasing in abundance. Many of these limestones have been subjected 
to leaching since deposition. The smaller foraminifera appear to have been more soluble than other 
organisms. Because of the increasing interest in possible oil production from these eastern Gulf Coast 
states, the purpose of this paper is to point out not only the desirability of using certain easily recog- 
nized and abundant species of bryozoa, but to note the occurrence and possible use of ophiurans, 
comatulid crinoids, starfish, and holothurians. Despite the abundant remains of these four classes of 
Echinodermata, the writer knows of no previous mention of any of these from the Gulf Coast Ter- 
tiary. Possible use of barnacles, crustacean claws, diatoms, and other organisms is also mentioned 
briefly. A locality list is given to show where the remains of these organisms may be readily obtained. 


Those of my audience who are anticipating a typical presidential address, 
in which the author summarizes a lifetime’s work, will be disappointed in the 
observations which are to follow. Right from the beginning I want it distinctly 
understood that I do not pretend to be a specialist in any of the groups of organ- 
isms that I am about to discuss. However, since I know of no references in the 
Gulf Coast Tertiary literature to at least four of these groups, I feel that I am 
safe in assuming that most of my audience will be no more familiar with them 
than am I. 

Micropaleontology as a profession is scarcely more than 20 years old. In the 
region of the Gulf Coast the interest of micropaleontologists has centered chiefly 
on the smaller foraminifera, and to a lesser degree on the larger foraminifera and 
ostracodes. This is not surprising, because of the abundance and excellent preser- 
vation of the foraminifera in the deltaic clays and clayey sands which predomi- 
nate in the salt-dome region westward from the Mississippi River to the Rio 
Grande. 

Eastward from the Mississippi, however, terrigenous sediments rapidly di- 
minish in quantity, with fine clays, limestones and chalks increasing in abun- 
dance. Such conditions were particularly true during the Eocene and Oligocene. 
The less muddy environment appears to have been more favorable for the larger 

1 Fifteenth annual address of the president of the Society of Economic Paleontologists and 
Mineralogists before the joint meeting of the American Association of Petroleum Geologists, the 


Society of Economic Paleontologists and Mineralogists, and the Society of Exploration Geophysicists, 
at Denver, April 22, 1942. Manuscript received, May 18, 1942. 
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Fic. t.—Arrangement of animals on 0.25 sq. m. of sea bottom at depth of 20-22 m. in Kattegat. After Peterson. Reprinte 1 
i Inc. 


by permission, from Ecological Animal Geography, by Hesse, Allee & Schmidt. John Wiley & Sons, Inc 
Fic. 2.—Drawing to illustrate the appearance of an unstalked crinoid, Antedon fluctuans Carpenter. X2.5. After Carpenter 
(1888, PL. 8, Fig. 1). 
Fics. 3, 4.—Eocene starfish plates, Pentaceros asperulus Clark. After Clark and Twitchell (1915, Pl. VIII, Figs. 2a, b). 
Fics. 5, 6.—First American Tertiary comatulid crinoid, Microcrinus conoideus Emmons. After Emmons (1858, p. 311 


Figs. 246, 247). 
‘IGS. 7, 8.—Eocene starfish plates, Goniaster mammillata Gabb, Vincentown, New Jersey. After Clark and Twitchell (rors 
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Fic. 9.—Typical ophiuran remains collected on 30-mesh sieve from Jackson Eocene clays of 
Clarke County, Mississippi. Locality 12. X15 

Fic. 10.—Forty-five centro-dorsals of comatulids obtained from } cubic foot of Jackson Eocene 
marl, locality 8, Clarke County, Alabama. X4. 

Fic. 11.—Arm ossicles of comatulids obtained from Jackson Eocene marl, locality 8, Clarke 
County, Alabama. X 15. 
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Fig. 18 
Fic. 12.—Drawing to illustrate parts of a comatulid skeleton, After Austin Hobart Clark (1015, p. 60, Fig. 1). 
Fics. 13-16.——Drawings to illustrate terminology of centro-dorsals and radials of comatulids. After Austin Hobart Clark (1ors, 
p. 45, Figs. 9-12). 
_ Fie. 17.~—Drawing to illustrate marginal plates of recent starfish Pentagonaster patagonicus Sladen. After Sladen (1889, Pl. 46, 
Fixzs. 3, 1). 
Fic. 


—Starfish plates from the lower Chickasawhay formation of Wayne County, Mississippi, locality 2. X 2. 
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Fic. 19. —Centro-dorsal of an upper Jackson Eocene comatulid, locality 8, bed 8. X12 

Fic. 20.—-Centro-dorsal of a lower Jackson Eocene comatulid, locality 8, bed 4. X8. 

Fics. 21, 22.—Arm bones of a lower — ophiuran from Vincentown sand, Vincentow n, New Jersey, locality 15, top 
sample. Fig. 21, outer face. Fig. 22, inner face. 

Fics. 23, 24.--Arm bones of upper po ng Bocuse iealiat -fish” from locality 8, bed 8. Fig. 23, inner face. Fig. 24, outer 


Fic. 25. —Lower Oligocene holothurian spicules from Red Bluff clay, Clarke County, Alabama, locality 8, bed 10. X20. 
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foraminifera, and for many groups of organisms which are seldom encountered 
in the area west of the Mississippi. While these conditions were unfavorable to 
the smaller foraminifera, the small amount of clay present in some of the forma- 
tions seems to have resulted in beds sufficiently porous to permit at least partial 
solution of the smaller foraminiferal tests. The poor collecting for smaller fora- 
minifera in the Tampa, Flint River, Suwanee, Ocala, Glendon, and Salt Moun- 
tain limestones has been notorious for years. 

Most of this address will be devoted to the Tertiary occurrence of four classes 
of the Echinoderms, the Ophiuroidea, comatulid Crinoidea, Asteroidea, and 
Holothuroidea. It is only fair to warn my audience in advance that the authors 
of present-day textbooks seem to hold them in little esteem. As an illustration, 
A. Morley Davies (1935, p. 64), in his textbook Tertiary Faunas, devotes no 
space to them at all and remarks: “The Echinoidea are the only class of Echino- 
derms sufficiently abundant in Tertiary rocks to be of stratigraphical impor- 
tance.” The 1927 edition of Zittel, with 821 pages of text, devotes approximately 
4 pages to the comatulids, 6 pages to the Asteroidea, slightly over 5 pages to the 
Ophiuroidea, and but 2 pages to the Holothuroidea; contrasted with 55 pages 
devoted to the Echinoidea. Moreover, most of the discussion is devoted to either 
Paleozoic or living types. 


OPHIURANS 


The scanty Tertiary records of these classes of Echinoderms stands in striking 
contrast with the recent records of numerous oceanographic expeditions. This 
can be well illustrated by the remarks of John Murray, editor of the Challenger 
Reports, prefacing the volume by Theodore Lyman devoted to the brittle-stars. 


The Report which forms the first part of the present volume is, as Mr. Lyman says, a 
complete Monograph of the Ophiuridae and Astrophytidae. 


As representatives of these two families, especially the former, were the animals most 
frequently obtained in our trawlings and dredgings, the examination and description of 
our large collections has been a most laborious undertaking. 


Even more effective, perhaps, in showing the abundance of the ophiurans 
under certain evironmental conditions, is the illustration (Fig. 1) reproduced 
from the American edition of Hesse’s Ecological Animal Geography (1937, p. 192), 
a book, which, though labelled geography, should be in the library of all students 
of fossil organisms. The figure shows the arrangement of animals on 0.25 square 
meter of sea bottom in the Kattegat, depth 20-22 meters, as worked out by 
Peterson (Danish Biological Station). In this area the ophiurans are more com- 
mon than all of the other organisms combined. 

The listener may well ask, ‘‘But what of the Gulf of Mexico?” Unfortunately 
no such detailed studies of the distribution of the bottom fauna have been made 
as far as I have been able to ascertain. However, despite the obvious difficulties 
of checking locations in the Challenger Report, even a hurried glance shows that 
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more than 80 living species of ophiurans have been described from the region of 
South Carolina, the West Indies, the Gulf, and the Caribbean. 

Lyman (1882, p. 320) says that of the 500 living species contained in his 
report, 


more than one-half (278) are found above the depth of 30 fathoms, and of these 226 spe- 
cies go no deeper, but cling close to the land, from low-water mark to 180 feet. 


Moreover of these genera, 

Ophioplocus, Ophionema, Ophionephthys, Ophiarachna, Ophiarthum, Ophiomastix, 
Ophiopteris, Ophiogymna, Ophiocnemis, Ophiomaza, Ophiothela, Ophiopsammium, Ophio- 
blenna, Astrophyton, Euryale, and Trichaster, sixteen in all, do not go lower than 30 
fathoms, and they without exception inhabit warm seas. This proves that certain groups 
demand a high temperature and cannot accommodate themselves to a lower one. Should 
any of them, therefore, be found fossil, it would be reasonable to infer that the horizon 
was a shallow covered by warm water. 


Lyman (1882, p. 309) likewise indicates that these tropical forms are rather 
restricted in their areal distribution: “the abundant fauna of the Caribbean Sea 
. . . reaches only Brazil on the south and the Carolinas on the north.” 

In view of the abundance of living ophiurans it would seem that the fossil 
record should be much more complete than it is. The paucity of the record is no 
doubt due in large part to the fragile structure of the organisms themselves; the 
frailty of their arms being responsible for the name “‘brittle-stars.”’ Fossil records 
appear to be confined largely to the rare specimens in which the arms have been 
preserved more or less intact; or at least attached to the central disk. 

Concerning fossil ophiurans, Lyman (1882, p. 327) observes: “‘At present it 
cannot be said that a single fossil genus is identical with the living.”’ Hubert 
Lyman Clark in Zittel’s textbook (p. 257) goes even further and suggests that 
fossil ophiurans should not be assigned to recent genera, and suggests that they 
all might well be designated by the broad term Ophiurites. 

Lyman (1882, p. 327) is clearly under the impression that the reason fossil 
ophiurans “have no certain standing, either generically or specifically” has been 
brought about by two causes: ‘‘(1) that many of the type specimens are ill- 
preserved, and especially deficient in the mouth parts; (2) nobody who knew 
much of the subject has made a general examination of the originals.’”’ He goes on 
to point out: 

Two French authors [Terquem et Berthelin (1875)] have endeavored to discriminate the 
separate pieces of genera found in the middle Lias marles. In the absence of a general 
knowledge of the finer anatomy of the hard parts, their attempt is of the most elementary 
character, but one which nevertheless deserves great praise, for in everything there must 
be a beginning, and it is always creditable. They found some marles largely composed of 
this debris, a most important fact, showing that the Triassic Ophiuridae lived in herds, 
just as they often do now. There is one mouth shield which with much probability they 
determine as belonging to Ophioglypha. The parts referred to Ophiothrix may rather, per- 
haps, belong to some genus near Ophiacantha. It is partly with a view to aid similar re- 
searches that I have given several plates of the skeletons of Ophiurans. 
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On Plates 35 and 37-44 Lyman shows the inner and outer faces and in some 
cases side views of the arm bones (vertebral ossicles) of 38 genera, including the 
shallow warm-water types which should be of use to paleontologists. These arm 
bones are complicated with umbos, knobs, pegs, sockets, muscle fields, and mar- 
ginal canals, so that the vertebrae of all the genera figured appear to be clearly 
distinct. Moreover, in the explanation of his plates, Lyman used a series of letters 
and numerals to identify and explain each of these swellings and depressions. 

Subsequent attempts at the description of arm bones by European paleon- 
tologists working with Paleozoic ophiurans were summarized by J. Marvin Weller 
(1930) in the Journal of Paleontology 12 years ago, and the arm bones of 3 species 
were described and figured from the Pennsylvanian of Illinois and Indiana, but 
without generic or specific names. 

The following year Alexander (1931) described Ophioglypha graysonensis from 
the Grayson formation of Texas, figuring dorsal and ventral views of the disk 
and a portion of one arm, but did not figure the ends of the arm bones. However, 
he recognized the importance of these bones, and remarked: 

Since species determinations are made largely on the differences in the structure of the 
arm plates, and since these plates may often be found in the concentrates from clay, shale 


and marl samples, these fragments should be useful in recognizing the different formations 
from well samples. 


While a systematic scheme of classification for the ophiurans has not yet been 
adopted, largely because of the very sparse fossil record, Lyman divided them 
into two “families” the Ophiuridae which corresponds more or less with Order 4 
Zygophiuroida in Zittel and the Astrophytidae which corresponds with Order 3 
Cladophiuroida of Zittel. In doing so he commented: 

Some readers may take it amiss that I have omitted to present any tree-like diagrams, 
setting forth the descent of these two families from others of the animal kingdom. I am 
not unaware that distinguished naturalists have formed a sort of zodlogical herald’s col- 
lege, whence have emanated a great number of genealogical trees, intended to show the 
exact descent and relationship of certain animals. These pedigrees would be most useful, 
were it not for the absence of some thousands of essential ancestors whose whereabouts is 
unknown, or even unknowable... . 


Lyman’s Astrophytidae includes many living forms with branching arms that 
are frequently termed ‘“basket-fish” or “‘sea-spiders.”” The arm bones of this 
group are quite different from those ‘of the Ophiuridae, having a vertical ‘“‘hour- 
glass’’-shaped articulating surface on the inner face of the bone, and a horizontal 
“hour-glass” surface on the outer face (Figs. 23, 24). Lyman figured the vertebral 
ossicles of only two genera belonging to this “family,” and because of the more or 
less generalized structure of this type of articulating surface, there may be other 
genera with which these might be confused. The vertebral ossicles of the 36 
genera figured as belonging to the Ophiuridae, however, are complex, with many 
parts, which change from genus to genus, and very likely from species to species 
(Figs. 21, 22). 
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While Zittel’s textbook expresses some doubt as to whether any of the 
“‘basket-fish” have been found fossil, the arm bones of both types of ophiurans 
are of common occurrence in the Eocene limestones of the southeastern states. 
Some localities, such as the Zeuglodon horizon at Gopher Hill, Alabama, contain 
mainly the arm bones of “‘basket-fish”’; other localities, such as the Jackson clays 
beside the road 1} miles south of Pachuta, Mississippi, contain a profusion of the 
Ophiuridae (Fig. 9); but most localities contain the remains of both types. 

A study of these fossil ophiuran arm bones, which are really abundant at 
many localities in the earlier Tertiary of the southeastern states, may well shed 
light on the origin of the genera which are so profusely represented in the shallow 
waters of the Caribbean-Gulf region, as well as supply information on the condi- 
tions under which these sediments were deposited. Such studies might make 
possible the application of satisfactory generic and even specific names to the 
older Mesozoic and Paleozoic forms which have been reported from time to time 
under the comprehensive term “Ophiurites” sp., as suggested by Zittel, or 
“Ophiuridea” sp. as used by Weller. How satisfactorily species can be differenti- 
ated by means of arm bones, only future detailed microscopic studies can tell. 


COMATULIDS 


Described Tertiary crinoids are as rare as ophiurans. Less than 20 years ago 
Springer (1925, pp. 4-6), in describing a few crinoid stems from the Miocene of 
Haiti under the name Balanocrinus haitiensis, summarized what was then known 
of these organisms. 


That which does give our species a very special interest is the fact that its occurrence 
in the Miocene of the West Indies furnishes a notable addition to the extremely small num- 
ber of Tertiary crinoids that are known. When we consider the vast extent of Eocene and 
Miocene sedimentaries of marine origin in Europe, Asia, Africa, Australia, the United 
States, West Indies, Central and South America, many of them thousands of feet in 
thickness and richly fossiliferous, abounding in crustaceans, corals, mollusks, and other 
organisms everywhere associated with crinoids, in ages preceding the Tertiary as well as 
in the present seas, it is remarkable how few are the remains of crinoids which they have 
yielded. About 40 species, embraced in 8 or 9 genera, will cover all that have been de- 
scribed, most of them from very imperfect material, such as isolated columnals of pentac- 
rinites and centrodorsals of comatulids, among which are doubtless a number of synonyms. 
Well preserved specimens, such as are so frequent in the Jurassic and Cretaceous, are al- 
most unknown in the Tertiary, about all we know of the crinoid life of that age being 
derived from the fragmentary remains above mentioned, and even these are of rare 
occurrence. 

Of the restricted number of species hitherto known, only a single one has been derived 
from American rocks, namely, the cup of a small comatulid belonging to the Thalasso- 
metrinae from the Eocene of North Carolina, described by Emmons [1858, p. 311, Figs. 
246, 247] as Microcrinus conoideus. A few other fragmentary remains, not hitherto noted 
or described, occur in the same beds, and specimens of a species of comatulid, Nemaster, 
have been found in the Eocene of South Carolina—all fragmentary and extremely rare 
amid a profusion of other fossils. (See Figs. 5, 6.) 
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Springer was under the impression that his species was the first Tertiary 
stalked crinoid to be described from the Americas. However, Pentacrinus bryani 
Gabb and Rhizocrinus cylindricus Weller had been described from the Vincentown 
sand of New Jersey, a formation at that time considered Cretaceous, but now 
placed in the Tertiary. 

Our knowledge of Tertiary crinoids, particularly of the unstalked comatulids, 
has not changed greatly since Springer made his summary. It is probable that 
few in the audience have any clear mental picture of what a “free-swimming” 
crinoid looks like. I have therefore reproduced one of the forms figured as 
Antedon, in the Challenger Report (1888, Pl. 8). (Fig. 2.) Perhaps the reason they 
have not been reported more frequently is because students have so little oppor- 
tunity to encounter them in the laboratory when studying paleontology. They 
are not mentioned in Shimer’s Introduction to the Study of Fossils, and the treat- 
ment of the group in Zittel must be most discouraging to the average student, if 
he encounters it. Zittel gives a list of some 16 generic names which have been 
based at least in part on fossil comatulids, and then suggests that all, including 
Antedon and Actinometra as used by Carpenter for some British fossils, should be 
abandoned. In fact the suggestion is made that all fossil comatulids (except those 
with 5 arms) be referred to a single genus Solanocrinus. 

The average paleontologist, when he encounters Tertiary fossils with which 
he is not too familiar, but in which he suspects he knows the phylum, is likely to 
turn to the Challenger Reports for help. Carpenter (1888), the author of the 
Challenger Report on the comatulids, discussed 180 species, of which 120 were 
assigned to the genus Antedon; 48 to the genus Actinometra, and the remaining 
species were assigned to 3 other genera. Most are beautifully figured. 

Since that time, the simple classification of Carpenter, with 5 genera, 2 of 
which included most of the fossil forms, has grown like a mushroom. Zittel, 
1913 and 1927 editions, indicates at least 85 genera included in 14 families and 9 
subfamilies. Clark (1931, p. 65) classified the comatulids as the Order Comatulida; 
divided into 2 suborders, with 3 superfamilies, 14 families, and 11 subfamilies. 
This is not the only recent system of classification, however. Gislén (1924) 
grouped the comatulids into four tribes instead of two orders. 

If the paleontologist uses the bibliography in Zittel to get a start on this 
group, he will almost certainly turn to the papers by Austin Hobart Clark in the 
Proceedings of the United States National Museum, 1908-1911, Vols. 34-40, for 
these are indicated as important, but are not itemized. Here he will find many 
papers dealing with comatulids, in which new generic and specific names are 
appearing in profusion, but unfortunately they are not illustrated. These papers 
were preliminary steps in Clark’s revision of the group and he should not stop 
with these, but should turn to Clark’s great ““Monograph of the Existing Crin- 
oids” (U.S. Nat. Mus. Bull. 82). This work, indicated as “‘in press”’ in Zittel, is a 
monumental document, representing a lifetime of study of all of the great collec- 
tions of living crinoids in the museums of the world. The portion dealing with 
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comatulids has appeared as a series of volumes (1915) (1921) (1931) (1941). 
Part I is devoted to a history of the study of comatulids and to their morphology; 
a glossary of terms (pp. 59-107) is included, with excellent illustrations (Figs. 
12-16). Part II is likewise devoted to structure, anatomy, color, habitat, para- 
sites, et cetera. The paleontologist will find the portion dealing with the sculpture 
of the articular faces of the radials (pp. 1-69) particularly useful. It is well illus- 
trated and is accompanied by a key (pp. 69-77). Part III contains the outline of 
Clark’s classification of comatulids and a short key for the identification of the 
families; but the main portion is devoted to the description of the species belong- 
ing to the first of Clark’s 4 superfamilies, the Comasterida. Part IVa is devoted 
to the description of species belonging to a portion of the second of his super- 
families, the Mariametrida. In parts III and IVa, the species are illustrated by 
photographs of the entire specimen, which of course do not show details. Such 
illustrations are sufficient when species are separated by the shape and number 
of segments of the cirri, or the length of the pinnules, features that could not 
ordinarily be determined in fossils. 

Paleontologists working with Tertiary comatulids are confronted with the 
problem of being able to identify species by means of separate parts: the centro- 
dorsal, the radials, the structure of the brachials, particularly their articulations. 
Fortunately, a European expert on comatulids, Torsten Gislén (1934) of Lund, 
Sweden, has made a start in this direction. After sorting 23,000 comatulid ossicles 
from the Jackson Eocene of Baldock, South Carolina, he made a study of the 
various types of arm ossicles displayed by comatulids, both recent and fossil, 
outlining 85 types. From this study he was enabled to reconstruct Himerometra 
bassleri, a species belonging to a genus that is now living in the region between the 
Philippines and the Persian Gulf. He also identified fragments as belonging to 
Microcrinus cf. conoideus Emmons, and described a new species he termed 
Glenotremites (Paleantedon) carolinianus. Since the Himerometra was commented 
on favorably by Clark (1941, p. 72), in his latest portion of the monograph, and 
he took occasion to list Gislén’s types of arm-branching, it appears to be demon- 
strated that fossil comatulids may be described from fragments and referred to 
recent genera, at least when handled by experts. 

The presence of enough ossicles to permit the reconstruction of a species dem- 
onstrates that Tertiary comatulids are not as rare as was indicated in 1925 by 
Springer, when only one centro-dorsal plate had been described and it was lost. 
My own collections show comatulid ossicles to be of rather common occurrence 
in samples from many localities. These samples range in age from the Salt Moun- 
tain limestone and Vincentown sand of lower Eocene age to the Vicksburg 
Oligocene. Perhaps the locality where I have found them most abundant is near 
the top of the Jackson Eocene about 2 miles north of Jackson, Alabama (loc. 8). 
Washing a quarter of a cubic foot of material from this bed, I obtained 45 centro- 
dorsals, belonging to several species, which indicates a content of 180 comatulids 
per cubic foot for this particular bed (Fig. 10). Of these, only two retained the 
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radial pentagons attached. They were accompanied, of course, by hundreds of 
brachials (Fig. 11). The contact between the Red Bluff and Jackson is nearly as 
rich at many localities. To show how different the centro-dorsals of some of our 
Tertiary comatulids are, I have photographed specimens from the upper Jackson 
and from the lower Jackson Eocene (Figs. 19, 20). 


STARFISH 


Starfish, or the Asteroidea, are perhaps less likely to be thought of as objects 
of micropaleontologic study than are the two preceding groups. Nevertheless 
remains of starfish are more strikingly apparent throughout the Tertiary of the 
eastern Gulf region than are the remains of any other class of the Echinodermata, 
except the sea-urchins, though published records of their occurrence are ap- 
parently lacking. 

Again the discussion in Zittel is of little assistance, being confined to a few 
families of Paleozoic and Mesozoic starfishes, with occasional mention of living 
types. Zittel, however, calls attention to the great instability of the classification 
of starfish, and apparently follows Sladen (1889) in holding that the size and 
shape of the marginal plates is of major importance. 

The idea of describing species of fossil starfish from these dissociated marginal 
plates is not new. Gabb (1876) described Goniaster mammillata based on about 30 
such marginal plates (Figs. 7, 8). Clark (1907) described another species under 
the name Pentaceros asperulus from the same locality (Figs. 3, 4). 

It is rather curious that species should have been described from this particu- 
lar locality, as marginal plates, while not rare, are far from being as abundant as 
at many other localities. It is still more surprising that they did not mention the 
ophiuran ossicles, as those of both brittle-stars and basket-stars are far more 
abundant at this locality than are starfish plates.’ 

Sladen (1888) divided the starfishes into two orders: (1) Phanerozonia, or 
those with large conspicuous marginal plates, and (2) Cryptozonia, or those 
with inconspicuous marginal plates. Representatives of the second order, while 
common in present-day seas, have seldom been reported as fossils. The marginal 
plates which are so common in Tertiary sediments of the Gulf Coast probably 
belong almost entirely to genera which fall in the first order. From their orna- 
mentation they obviously belong to a variety of genera, but the commonest are of 
the type Gabb described. They seem to fall in the family Pentagonasteridae (as 
used by Sladen) or Goniasteridae (as given in Zittel). The general form of such 
starfish may be represented by one of Sladen’s figures of the recent genus Pentago- 
naster (Fig. 17). The plates are distinctly tumid with somewhat comparable width 
and length. Both the shape and surface vary from formation to formation. The 
largest plates of this type that I have seen are common in sediments of the lower 
Chickasawhay of Mississippi and Alabama (Fig. 18). 


3 Since the presentation of this address, Charles T. Berry, Jour. Pal., Vol. 16, No. 3 (1942), pp. 
393-96, Pl. 60, has described Ophiomusium stephensoni from this locality. He apparently did not note 
the presence of the arm bones of “‘basket-stars.” 
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In some horizons there are very highly ornamented plates. Many of those in 
the Vicksburg are ornamented with a row of nodes. Somewhat similar plates from 
the upper Jackson have several such rows of nodes. Small very pimply plates are 
not rare in the Ecphora zone of the Choctawhatchee Miocene at Jackson Bluff, 
Florida. A number of rather stout plates were seen in material from the Jackson 
Eocene at Warwick, Georgia, which were ornamented with a single long, blunt 
spine. All told, the number of useful species of Tertiary starfish which may be 
recognized by marginal plates must be very considerable. 


HOLOTHURIANS 


The fossil record of the Holothuroidea or sea-cucumbers is brief. It has been 
admirably summed up by Croneis and McCormack (1932) and will not be re- 
peated here. While these authors give a very complete survey of fossil records of 
these organisms, their discussion of North American records deals primarily with 
the Paleozoic, and only incidentally mentions their occurrence in the Cretaceous 
of the Gulf Coast. 

In looking for remains of the previously mentioned groups of Echinodermata, 
holothurian remains were encountered at several places in the very fine clays of 
the Tertiary of the eastern Gulf region. They were particularly noticeable near the 
base of the Oligocene in clays that have been assigned to the Red Bluff formation. 
No attempt will be made at this time to figure all of the types of holothurian- 
spicules encountered, but Figure 25 shows some of the commoner types encoun- 
tered in the Red Bluff of Alabama. It should serve to call attention to the 
Tertiary occurrence of this group of organisms. They are common enough, and of 
sufficiently diverse appearance, so that they should deserve study in the Tertiary 
sediments as well as in older horizons. 


OTHER POTENTIALLY USEFUL ORGANISMS 


The material just discussed belonging to four neglected classes of Echinoder- 
mata was assembled largely while attempting to check Canu and Bassler’s (1920) 
Eocene and Oligocene bryozoan localities. It has for years been a matter of won- 
derment to me that Tertiary bryozoa have not been used more extensively for 
correlation purposes. At first I suspected that the rather general language used 
in describing type localities may have been responsible. Most of the good locali- 
ties, however, are rather easily located, particularly if one reads Cooke’s later 
papers dealing with the geology of the various southeastern states. Perhaps it is 
the very completeness of the magnificent monographs by Canu and Bassler, 
coupled with the rather complex terminology used in bryozoan description that 
has discouraged others from taking up their use. Certainly it can not be lack of 
material. Twenty years ago Bassler (1922) in his general survey of these animals 
noted that more than 1,000 species had been described from the Cenozoic of 
North America. A complete analysis of all useful Tertiary bryozoa would natur- 
ally call for a very large report. However, to mention a few may be useful. At 
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the present time there have been 8 species belonging to the genus Enoplostomella 
described. All of these came from the Vicksburg Oligocene, and there are-at least 
3 species in the same beds remaining to be described. The genus is easily recog- 
nized, and one or more species belonging to it are usually present in most Vicks- 
burg localities. It has not been recorded in sediments overlying or underlying the 
Vicksburg, and moreover certain species appear to be restricted to particular 
portions of the Vicksburg. The genus Bactridium (Hippozeugosella of Canu and 
Bassler) with six species occupies a similar position in the Jackson Eocene and as 
far as American records are concerned appears to be confined to it. 

Many localities contain very abundant remains of barnacles, both the so- 
called ‘‘acorn barnacles” and “goose barnacles.” These occur as separate plates, 
and should be studied as such. Likewise the remains of Crustacea are equally 
abundant. Fortunately an excellent start has been made toward their description 
by Miss Rathbun (1935). The marine diatoms of the Gulf Coast also are worthy 
of study, and fossil records appear to be scarce. These organisms are of common 
occurrence in the lower Jackson Eocene clays of western Alabama. 

In the appended list of localities from which I obtained the remains of the 
Echinodermata, I have indicated whether the localities were also good for any 
of these other organisms: barnacles, crustacea, or diatoms. Many of the localities 
yield excellent collections of several of these types of organisms. 


LIST OF LOCALITIES 


. Lowest shell bed (Ecphora zone of Choctawatchee Miocene) lying on the Hawthorn formation 
at Jackson Bluff, Leon County, Florida. (See Florida Geol. Survey Bull. 9 (1932), p. 17, sample 37). 
Ophiurans and small starfish. 

. Lower Chickasawhay (upper Oligocene or lower Miocene), NW. 3 Sec. 10, T. 8 N., R. 7 W., 
Wayne County, Mississippi, in the west bank of the Chickasawhay River below new highway 
bridge. Excellent for large starfish plates and barnacles. 

3. Chione limestone of lower Chickasawhay, NE. } Sec. 1, T. 8 N., R. 7 W., on Taylor Mill Creek, 

13 miles north of Waynesboro, Mississippi. Good for large starfish plates and barnacles. 

4. Lower Chickasawhay calcareous sand approximately 500 feet east of the highway bridge over 
Richmond Branch, E. } Sec. 33, T. 6 N., R. 2 E., Clark County, Alabama. Excellent for large 
starfish plates and barnacles, fair for crustacean claws. 

5. Marianna limestone, Oligocene, west of bridge over Chipola River, Marianna, Florida. Excellent 
for starfish plates. 

6. Contact of Red Bluff Oligocene and Ocala Eocene 1} miles south of Perdue Hill, Monroe County, 
Alabama. (See Alabama Geol. Survey Spec. Rept. 14 (1926), pp. 281-82, for details.) Excellent for 
comatulid crinoids and starfish; good for ophiurans. 

7. Red Bluff Oligocene in banks of Chickasawhay River at Hiwannee, Wayne County, Mississippi. 
The basal bed of greensand contains plentiful holothurians. The top fossiliferous bed exposed here 
is excellent for holothurians and starfish, 

8. A gully 2} miles north of Jackson, Alabama (by the Jackson Grove Hill highway) on the east 
side of the road. The section starts in the Marianna limestone and reaches down to the top of the 
Claiborne Eocene. (For details see Toulmin, Alabama Geol. Survey Bull. 46 (1940), pp. 91, 92.) 

: ee bed ro, Red Bluff clay is excellent for starfish, crustacean claws, and fair for 
crinoids. 

Bs bed 9, 5 feet of blue plastic clay, contains abundant holothurians, and ophiurans, and some 
starfish. 

His bed 8, 5 feet of blue marl with abundant brachiopods and pectens, is my best locality 

for — crinoids, and is likewise very good for barnacles, claws of crustaceans, and fair for 

starfish. 
His bed 7, 10 feet of glauconitic limestone with Periarchus pileus-sinensis, is good for comatu- 
lids, starfish, contains ophiurans, and is excellent for crustacean claws. 


see 
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His bed 4, 5-10 feet above the base of the Jackson Eocene, is a limy marl abounding in large 
comatulids, contains some starfish plates, and many crustacean claws. Above it (Toulmin’s bed 5) 
lies about 40-50 feet of blue clay, which, in most samples contains numerous diatoms. 

g. Contact of Red Bluff clay, Oligocene, and Jackson Eocene, in Little Stave Creek, 3} miles north 
of Jackson, Alabama. (See Alabama Geol. Survey Bull. 46, pp. 87-90). Excellent for comatulid 
crinoids and starfish. 

10. Shubuta Bridge locality in the NW. } Sec. 10, T. 10 N., R. 7W., Clarke County, Mississippi. 
(See Guidebook 14th Ann. Field Trip Shreveport Geol. Soc., pp. 33-37). In the bryozoan bed (eleva- 
tion 165 feet) may be found abundant ophiurans, common comatulids, and some starfish. In the 
overlying clays (elevation, 182 feet), goose barnacles are common. At the top of the section (ele- 
vation, 263 feet), in Red Bluff Oligocene clays, holothurians may be readily obtained. 

11. Gopher Hill, about $ mile above St. Stephens Bluff, Washington County, Alabama. In the Pecten, 
bryozoan horizon, about 80 feet above the top of the Periarchus lyelli bed, comatulids, starfish, 
and basket-stars are common, and barnacles, both acorn and goose, are abundant. Sample col- 
lected by Robert Hendee Smith. 

12. Jackson Eocene clays in a gully on the west side of U. S. Highway 11, 13 miles south of Pachuta, 
Clarke County, Mississippi. NE. 4, NW. 3 Sec. 17, T. 2 N., R. 14 E., R. B. Grigsby, collector. 
Abundant remains of comatulids and ophiurans. 

13. Jackson Eocene near the power station west of Warwick, Georgia, on Flint River, Robert Hendee 
mee collector. Ophiurans and comatulids present; starfish plates with a single spine on them 
abundant. 

14. Type locality of McBean formation, Claiborne Eocene, old quarry about } mile south of McBean 
Station, on the south bank of McBean Creek, } mile upstream from bridge. The material looks like 
Jackson in age and may in reality overlie the McBean formation. It contains abundant remains 
of starfish, ophiurans, barnacles, and has a few remains of crinoids. 

15. Vincentown, Rancocas Eocene, Burlington County, New Jersey. Fossiliferous limy sand in the 
bluff on Rancocas Creek, collected by James Martin. Two samples: one 3 feet below the top, the 
other near the base. The top sample contains abundant ophiuran remains, both brittle-stars and 
basket-fish, and some starfish. The bottom sample contains fairly common remains of ophiurans. 

16. Eocene Salt Mountain limestone at Salt Mountain, Sec. 34, T. 6 N., R. 2 E., Clarke County, 
Alabama. (See Alabama Geol. Survey Bull. 46 (1930), pp. 114-16, locality 4.) This sample from 
approximately 45 feet below the top of Salt Mountain contains abundant plates of starfish and 
fairly common claws of crustaceans. 

17. Salt Mountain limestone in the NW. 3, NW. 3 Sec. 34, T. 6 N., R. 2 E., Clarke County, Alabama. 
(See Alabama Geol. Survey Bull. 46, locality 2.) Abundant remains of starfish, and bryozoa, with 
crinoids common. 
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HOW CAN GEOPHYSICISTS BEST SERVE?! 


H. B. PEACOCK? 
Houston, Texas 


By this time we should all realize that we are at war — not just our nation or 
our armed forces, but we as individuals are at war. It is only by full realization 
of this fact that we can hope for a favorable outcome of this struggle for human- 
ity. It behooves each of us, therefore, to consider seriously the question, not am 
I doing my part, for that allows our efforts to be comparative, but am I doing 
my best toward the common cause. This is not a question of individual loyalty 
or patriotism, for loyalty and patiotism must be assumed. Neither is it a question 
of effort, entirely. It is a question as to how our special experience and training 
can be most efficient in the war effort. 

It is a generally accepted fact that an individual does not have to be in the 
armed forces of the nation to render his most valuable service in this war. For 
every soldier, sailor, or marine under arms it takes the work of a number of civili- 
ans to supply his needs. Therefore, there should be ample opportunity for every- 
one to do effective service regardless of age, ability, training, or experience. The 
chief problem is one of organization and distribution so that there shall be a 
minimum of wasted ability or energy. 

We are here as representatives, directly or indirectly, of some few thousand 
men, technically trained by experience or otherwise for specific jobs in the appli- 
cation of geophysics, chiefly to the discovery of oil. We are now told that our 
Government greatly needs technical men—physicists, mathematicians, chemists, 
engineers. Already many men from the geophysical industry have entered war 
work, either in the armed forces or in special fields and many of our laboratories 
and shops are engaged in specific war work of one sort or another. The rest of 
us are continually faced with the question as to what we individually should do. It 
seems to me that before we can answer this question we must first consider two 
more specific ones: how important is the discovery of oil, and how important are 
our services in this endeavor. 

Let us consider the first of these questions: How important is oil in the war 
effort? Secretary Ickes, Head of the Office of the Petroleum Coérdinator, is quoted 
as saying, in effect, that nothing, without exception, is more important than oil.* 
This may well be true, for this is a war of machines and it is a well recognized 
fact that oil is essential in the operation of modern machines of war. Not only is 


1 Address of the president of the Society of Exploration Geophysicists before the joint meeting 
of the American Association of Petroleum Geologists, the Society of Economic Paleontologists and 
Mineralogists, and the Society of Exploration Geophysicists, at Denver, April 22, 1942. Manuscript 
received, April 29, 1942. Reprinted by permission, from Geophysics, Vol. 7, No. 3 (July, 1942). 


2 Geophysical Service, Inc. 
3 W. R. Boyd, Jr., Oil and Gas Journal, Vol. 40, No. 26 (November 6, 1942), p. 57. 
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it a war of machines. It is largely a war of the air. Improvements and further 
developments in the art of air fighting rest to a very large degree on the quality 
of oils that are available for use. Without high-grade aviation gasoline and lubri- 
cating oils the effectiveness of our modern bombing and fighting planes would 
be greatly reduced. It is on that added speed, range, and load-carrying capacity 
that we must depend for victory. In the same way, oil is essential in the operation 
of trucks, tanks, and naval vessels. A plentiful supply of oil is very essential in 
all modern warfare and, without a doubt, those nations which can acquire and 
retain the oil supplies of the world at the expense of their enemies will win the 
war. 

Granted then that an ample supply of oil is necessary, how essential are new 
oil discoveries. Largely because of much discussion of proration and allowables, 
people of the nation have been led to believe that we have an unlimited supply 
of oil, and that by simply turning the proper valves, production can be doubled 
or trebled overnight. What they have not been told, is the fact that such produc- 
tion methods would greatly decrease the ultimate recovery from many fields 
and that production would suffer a rapid decline. Numerous fields are already 
showing the effects of just such procedure. Let us review a few of the facts as to 
the amount of oil that is estimated to be available in the United States. 

According to recent figures compiled by the American Petroleum Insti- 
tute, the estimated reserves in the United States as of January 1, 1942, were 
19,586,296,000 barrels.* Production for the year 1941 amounted to 1,404,182,000 
barrels; or, in other words, we seem to have almost a 14-years’ supply at the 
present rate of production. However, this does not represent the facts fairly, 
because the estimate of reserve is based on an optimum rate of production, at 
which rate, production in many fields might stretch out to 25 or more years. If 
we could look for a decreasing demand for oil, the outlook would be much more 
favorable. But, this is not the case. Instead, since the loss of the very important 
oil sources in the East Indies, we are now faced with the necessity of furnishing a 
greater and greater proportion of the oil for our allies. This represents not only a 
loss of the oil formerly available for use in that area, but in addition the increased 
amounts required for shipping, since oil, as well as other war materials, must now 
be transported to the eastern war front. Loss of the Near East supplies would 
add still another burden on our reserves. It has been estimated by the Office of the 
Petroleum Coérdinator that at least 3,600,000 barrels will be needed daily for 
military purposes alone in 1942, which is nearly equal to the total average daily 
production for 1941.5 Some savings could be made by rationing oil for civilian 
use, but too great a restriction would undoubtedly have an adverse effect on the 
production of war materials. It seems certain, therefore, that we may expect a 
considerable increase rather than a decrease in the oil requirements for the next 
several years. 

4 Oil Weekly, Vol. 105, No. 4 (March 30, 1942), p. 46. 

5 Don R. Knowlton, Oil and Gas Journal, Vol. 40, No. 43 (March 5, 1942), p. 13. 
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Such a demand for oil will unquestionably reduce our reserves in terms of years’ 
supply very materially. No one can say when the war will end and the longer it 
lasts the greater will be the demand for oil. Certainly we do not wish to be put 
in the position of trying to render a knockout blow on the last billion barrels of 
an estimated reserve. Apparently our officials in Washington are taking no such 
short-sighted viewpoint. In an address before the Division of Production of the 
American Petroleum Institute in Dallas, Don R. Knowlton, Director of Produc- 
tion for the Office of the Petroleum Coérdinator spoke as follows.® 

Discoveries and development of new reserves must at least equal consumption. Inas- 
much as each new discovery reduces the number of pools remaining to be discovered in 
the future, the chances for finding new pools are steadily diminishing. . . . This year the 
industry should drill at least 4,000 wildcat wells, preferably 5,000, as compared to the 
3,100 drilled last year. The limited number of wells which will be drilled to develop known 
fields and new discoveries must be so judiciously placed as to accomplish the development 
of the maximum quantity of reserves. 


It would seem from this statement that the governmental agencies having to 
do with the oil supply are convinced of the need for increased reserves and it is 
on these agencies that we must rely for policy. Although the reserves were in- 
creased in 1941 by an amount slightly greater than in 1940, these additions are 
rather insignificant as compared with the additions in 1937, 1938, and 1939, in 
spite of the fact that more new fields were discovered in 1941 than in any previous 
year. This decline in additions to reserves coupled with the ever increasing de- 
mand for oil presents a real problem for the oil industry. 

We come, therefore, to the second question confronting us: How important 
are we as geophysicists in this search for new oil fields? The demand for continued 
exploration at an increasing rate and the need for judicious location of wildcat 
wells has been pointed out in the remarks of Mr. Knowlton. It is evident that 
his use of the term exploration has been in its broadest sense, and includes all of 
those activities which pertain to the discovery of oil from the time an area is 
looked upon as a prospect until the first well is completed. From this viewpoint, 
the wildcat driller, regardless of how inadequate his basis for drilling, is as much 
engaged in exploration as we. Were it not for the fact that the East Texas field 
was discovered in just such a venture, we might be inclined to treat this condition 
more lightly. In this sense, we must realize that we are in competition with all of 
those agencies which may be involved in the location of wildcat wells. We need, 
therefore, to look at the record of geophysics in comparison with the other meth- 
ods of locating wildcat wells to more properly evaluate our activities. 

It seems quite unnecessary at this time to go into a lengthy account of the 
past history of the use of geophysics in the oil business. Most of us are familiar 
with its beginnings in the early twenties and with its continued development to 
the present time. However, for our present purpose we do need to look more 
critically at its record for the past few years in order to predict its effectiveness 


6 Don R. Knowlton, op. cit. 
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in the future. For this purpose, the annual reports on wildcat drilling by Lahee 
in the Bulletin of the American Association of Petroleum Geologists are the best 
source of information.’ It is only since 1938 that these reports have covered all 
parts of the United States and it is to the reports since that time that I desire 
to call your attention. I am deeply indebted to Dr. Lahee for permission to use 
a portion of the results of his analysis for 1941.° 

In these analyses, the wildcats are listed by states as dry or producing under 
the five headings of geology, geophysics, geology and geophysics, sundry non- 
technical, and unknown. These figures vary greatly from state to state and would 
seem to deserve careful detailed study as indicating in what areas the different 
methods are most effective. For our present purposes, however, we are more 
interested in the comparative results of the different methods for the country as 
a whole rather than for particular areas. Table I has been compiled from these 


TABLE I 
CoMPARATIVE RECORD OF METHODs OF LocATING WILDCAT WELLS 


Geology- Sundry Non- 

Geology | Geophysics Geophysics Tuckuscel Unknown Totals 
Dry | Prod. | Dry | Prod. | Dry | Prod.| Dry | Prod. | Dry | Prod.| Dry | Prod. 
1938 Totals To4I | 192 | 23 - 60 31 | 535 44 | 372 24 2269 | 369 
Ratios 5.4 | I 2.0 = ear I £535 I 6.1 | I 
19390 Totals 1006 135 | = 40 a3 666 43 207 10 23190 270 
Ratios 7.5 I | $ 3.0 I 15.0 I 20.7 I 8.6 I 
1940 Totals 1204 198 446 100 81 22 797 35 144 It 2672 | 366 
Ratios 6.0 I 4.5 I 3.7 I 23.0 I 13.0 I 7.3 I 
1941 Totals 1380 300 437 143 lil 28 771 30 62 2 2761 503 
Ratios as Bn I 4.0 I 25.9 I 31.0 I 5.5 I 
TOTALS 4031 825 1535 390 301 | 04 2760 152 785 47 10021 | 1508 
RATIOS 5.6 I 3-9 I 3.2 I 18.3 I 16.7 I 6.6 I 


data to show a comparison for the separate years and also to show the average 
relative effectiveness for the four years. It will be noted that geophysics ranks 
somewhat above geology in effectiveness and both are well above the record for 
the non-technical locations. Of particular interest is the fact that the partnership 
of geology and geophysics, on the average, and also for the separate years with 
the exception of 1941, shows the best record. This appears to me to be a good sign, 
for it indicates a willingness on the part of geologists and geophysicists to codp- 
erate more fully. As time goes on I should expect more and more of the wells to 
be placed in this column for it should become increasingly difficult to divide the 
credit or responsibility for locations. For this reason, in Table II, the geological 
and geophysical locations have been grouped as technical, and the sundry non- 
technical and unknown locations as non-technical. The average ratios in this 
case are 4.9 to 1 for the technical and 17.9 to 1 for the non-technical, or a relative 


7 Frederic H. Lahee, Bull. Amer. Assoc. Petrol. Geol., Vol. 23, No. 6 (June, 1939), pp. 789-94; 
Vol. 24, No. 6 (June, 1940), pp. 953-58; Vol. 25, No. 6 (June, 1941), pp. 997-1003. 


8 Private communication. 
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effectiveness on the average for the four years of more than 3.5 to 1 in favor of 
the technical. For 1941 this ratio is more than 6 to 1. The last column shows a 
comparison of the number of locations made on technical and non-technical 
advice which indicates a gradual increase in the proportion of locations on 
technical advice. 

Let us engage in a little speculation as to what the result might have been 
had all the wildcat wells been drilled on technical advice. Probably many of the 
locations would not have been drilled and possibly some of the producers would 
have been missed, but let us suppose that other locations would have been found 
to make up the total number. In the four years, 3,759 wildcat wells were drilled on 
non-technical advice, of which 199 were producers and 3,560 were dry holes, or 
1 in 17.9 was a producer on the average. Suppose these wells had been drilled on 
technical advice with the average success for the four years. On the average, 1 
well in 4.9 would have been a producer from which we should expect 767 produc- 


TABLE II 
COMPARISON OF TECHNICAL AND Non-TECHNICAL METHODS 
Technical Totals 
Non- 
Dry | Prod. Dry | Prod. Tech. | Tech. 
1938 Totals 1362 301 907 68 1663 | 975 
Ratios 4-5 I 13.3 1 1.7 I 
1939 Totals 1446 | 217 873 53 1663 | 926 
Ratios 6.6 I 16.5 1 1.8 I 
1940 Totals 1731 320 941 46 2051 987 
Ratios 5.4 I 20.5 1 2.8 I 
1941 Totals 1928 471 833 32 2390 871 
Ratios 4.1 1 26.2 I 2.8 I 
TOTALS 6467 | 1300 3554 | 100 7776 | 3753 
RATIOS 4-9 I 17.9 I 2.1 I 


ing wells or an increase of 568 new fields for the four years, an increase of more 
than one third. 

This record of geophysics is far from perfect but from this analysis it is quite 
evident that the combined forces of geology and geophysics are far ahead of ran- 
dom drilling in effectiveness in finding new fields. With the exception of one year, 
there has been a continual increase in the number of new fields discovered for at 
least six years. However, the fields are becoming smaller on the average and the 
additions to the reserves are not impressive. But this can not be construed as a 
decline in effectiveness in finding new fields, for certainly it is more difficult to 
detect small structures than large ones. It is possible, of course, that these 
figures do not represent the true state of affairs to-day, for the discoveries of 1941 
represent in some cases, at least, structures found in previous years. We have no 
way of evaluating the present effectiveness except in light of past performance. 
If fewer structures are now being found, it is all the more advisable that we re- 
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double our exploratory efforts, developing new methods and pursuing the old 
ones more assiduously. 

It is admitted that more effective means of locating stratigraphic accumula- 
tions is needed. For this purpose geochemical and the more recent fluorographic 
methods have considerable appeal. However, the lack of outstanding successes 
have prevented their widespread acceptance. Recent developments in the electri- 
cal field have revived this method to some extent but more specific information 
is not available. In regard to the older methods, I feel qualified to speak only of 
the seismograph and I would like to suggest three ways in which this type of 
exploration can best be pursued. 

Of all the proved methods the reflection seismograph offers the greatest 
opportunity for benefit from detailed study and this is one direction in which 
effort should be made. This may take the form of greater density of control such 
as is being used in parts of Oklahoma and Kansas or in more detailed study of 
fault problems in the Wilcox trend or in the Gulf Coast of Texas and Louisiana. 
It is also being used with considerable success in detailing known structures in 
the Gulf Coast, especially as to fault patterns and as to the variation of structure 
with depth. Of all methods, the seismograph alone serves as a tool for vertical 
as well as horizontal exploration. This is proving to be especially valuable in 
California and in parts of the Gulf Coast. 

For this detailed type of work to be of the greatest possible value, the pros- 
pects should be carefully chosen, and for this reason close codperation between 
the subsurface geologist and the geophysicist is very important. Many of the 
prospects will come from subsurface information, and failure of the seismograph 
to check well information may indicate faulting or changes in sedimentation 
with resulting changes in velocity. These possibilities must be carefully considered 
and evaluated. Other prospects may come from gravity, magnetic, or geochemical 
anomalies as well as from a re-evaluation of old seismic data. Reasons for failure 
to confirm these anomalies should be searched for, by both the geologist and the 
geophysicist. 

A second field for seismograph work lies in those areas not now believed to be 
of economic interest but where good reflection work can be done cheaply. It has 
not been many years since the Wilcox trend of Texas and Louisiana was in this 
category. Other areas which are overlooked at the present time may prove 
equally important. 

There is a third field for the seismograph, best illustrated by parts of West 
Texas where the results have not been very satisfactory. Continued research in 
instruments and methods should be maintained in these areas, at least until a 
more satisfactory exploratory tool is devised. 

Let us return now to the original question: How can we render the most effec- 
tive service to our country? It would seem that any reduction of geophysical 
activity or any reduction of its efficiency can not well be permitted at this time. 
Already many men have been called into service and it is becoming increasingly 
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difficult to find capable men for training as replacements. The only conclusion 
that can be drawn, therefore, is that we should not, for patriotic reasons alone, 
make a mass migration into what may be called more specific war work. We rep- 
resent a rather small group and there is a minimum of personnel beyond which 
efficient work can not be done at its present level. If we are particularly fitted for 
some specific task in the war effort and our present tasks can be taken over by 
others, undoubtedly we should offer our services. If we remain in geophysics, 
every effort should be made to increase the effectiveness of our methods of oil 
finding and to search for new methods. Until some more effective method of 
finding stratigraphic trap fields is discovered, surely we must continue to pursue 
the structural type with more vigor and determination. In any case, we should 
make sure that our specialized training is used to its fullest capacity wherever 


we serve. 
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GOOD GEOLOGISTS MAKE GOOD NEIGHBORS! 


WALLACE E. PRATT? 
New York, N. Y. 


Something there is that doesn’t love a wall, 
That sends the frozen ground swell under it 
And spills the upper boulders in the sun.—ROBERT F Rost. 

War, which has thrown the world so out of joint in most of its anatomy, has 
also served to stimulate some of the social processes that under normal peace-time 
conditions develop with exceeding slowness. In the New World, for example, the 
war has introduced a violent ferment into the growth of more cordial inter- 
national relations. 

The Good Neighbor Policy, which has manifested a perfect fever of evolution 
over recent months, was first conceived sixty years ago in the mind of James G. 
Blaine, then Secretary of State, who formally organized it as the Pan American 
Union as long ago as 1889. The Pan American Union, only periodically active 
during the intervening years, was rejuvenated as the Good Neighbor Policy, by 
Cordell Hull, when he became Secretary of State during the great economic 
depression of the early 1930’s. But it remained for the stresses set up by World 
War 2 to translate into vigorous action the rather tentative plans of the Good 
Neighbor group. 

The old New England adage ‘“‘good fences make good neighbors”’ is valid only 
where fences are necessary to prevent the encroachment, intentional or uninten- 
tional, of one neighbor on another. Fences that become barriers to free intercourse 
between friends stifle neighborliness, whether the friends be individuals or na- 
tions. Customs charges, travel restrictions and tariff walls tend to ‘“‘fence out”’ 
and to “fence in” neighborly instincts between nations. Earth forces take no 
account of these man-made barriers. The deposition of sediment on sea floors, the 
deformation of the earth’s crust, the transit of mineral-laden solutions through 
the pores and voids of deeply buried rocks; these changes have proceeded 
throughout earth history in total disregard of the national boundaries that later 
were to divide the land surface into sovereign states. Geologists, also, absorbed in 
the study of these fascinating processes, tend to ignore the political dividing lines 
that stretch across the terrane they explore. With this background geologists 
should be predisposed in favor of the Good Neighbor Policy for the Western 
Hemisphere. 

The kind of order that is to come about in the Western Hemisphere as a 
result of the Good Neighbor Policy was described recently by the Assistant Sec- 
retary of State, A. A. Berle, Jr., as “the idea of commonwealth, of peace without 
empire.’ In this “‘codperative peace”’ there will be “greater United States leader- 


1 Read before the Association at Denver, April 22, 1942. Manuscript received, April 23, 1942. 


2 Director and vice-president, Standard Oil Company of New Jersey. 
3 Peace without Empire,” Survey Graphic, Vol. 30, No. 3 (New York, March, 1941). 
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ship in certain fields, and especially in the field of semi-socialized finance, which 
is proving the key to so many economic problems.”’ This is in contrast to the “‘old 
practice.’’ “In the nineteenth century,’ Mr. Berle says, “the grand idea was that 
capital must seek outlet, and naturally would seek the most profitable employ- 
ment. There was no thought of balancing capital outlet against national interest; 
and Latin America became spotted with enterprises in foreign hands.” . . . “These 
were not government enterprises—they were private. In many cases they raised 
substantial and difficult questions; often the problems were extreme.” 

Mr. Berle apparently visualizes a Western Hemisphere in which a common- 
wealth without empire will arise through international codperation. The United 
States will assume leadership in the development of natural resources and the 
increase of production throughout the hemisphere, looking toward collective self- 
sufficiency to be administered strictly in the interest of the individual nations. 
To this end Americans will contribute financial resources, on a “‘semi-socialized” 
basis, along with technical and organizing skills. 

The concrete form of the Good Neighbor Policy begins to be discernible in 
the resolutions adopted at the Third Meeting of the Ministers of Foreign Affairs 
of the American Republics at Rio de Janeiro, January 15 to 28, 1942. 

Bearing on mineral resources, Clause VIII, captioned Inter-American Devel- 
opment Commission, resolves: 

To instruct the Inter-American Financial and Economic Advisory Committee to 
create, under the auspices of the Inter-American Development Commission (in Washing- 


ton), a permanent body of technical experts to study the natural resources of each country 
when so requested by its government. 


Clause XVI, ‘Economic Collaboration,”’ declares: 


1) That since the best interests of the Continent require the proper utilization of the 
natural resources of each country, including those of the subsoil, the American Republics 
should endeavor, within their own economic systems, to develop such resources. 

2) That in keeping with the spirit of solidarity and collaboration inspired by the 
doctrine of Pan Americanism, plans for coéperation should be made through the Inter- 
American Development Commission and its National Commissions in order to facilitate 
the financing of such development projects, with due regard to the economic possibilities 
of each country. 


Among projects that have already been selected for development in line with 
these plans, according to press reports, are the oil resources of the Republic of 
Bolivia and Itabara iron-mining properties in Brazil. A more sensational project 
for Good Neighbor collaboration is the tin industry of Bolivia. In the past the 
tin production of the world has been rigidly controlled by a single European 
cartel, the International Tin Control. Each tin-ore producing district throughout 
the world delivered its quota of ore, as fixed by the cartel, to tin smelters located 
principally in Belgium, in England, and in British and Dutch Far Eastern posses- 
sions. To this cartel Bolivian mines delivered their quota of tin ore for smelting, 
about 38,000 long tons annually, and from this cartel the United States purchased 
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its requirements of metallic tin, some 75,000 long tons annually, or nearly half 
of the total world production. 

In the future, however, as part of the Good Neighbor Policy, the United 
States will secure a large part of its tin supply direct from Bolivia. In 1940, Metals 
Reserve Corporation, an agency of Reconstruction Finance Corporation, con- 
tracted with Bolivian mines for low-grade tin ores in quantities sufficient to yield 
18,000 long tons annually of metallic tin. Although these are refractory ores and 
tin smelting is a delicate process, they will be smelted here in the United States 
where cheap fuel should make for low costs. The quantities will undoubtedly be 
increased, now that tin from Malaya is no longer available and Bolivia may at 
last assume her logical position as the principal source of tin for the Western 
Hemisphere. 

Indispensable to the success of the Good Neighbor Policy is a balanced 
economic structure embracing the several nations of the Western Hemisphere, 
and indispensable to economic balance is the production of appropriate export- 
able surpluses in each nation. Among possible exportable surpluses from Latin 
America that would be most readily marketable in the United States are a num- 
ber of mineral resources. None of these mineral resources is fully developed and 
few of them are adequately explored. 

It has been pointed out‘ that the twenty American republics south of the Rio 
Grande with a population of some 130 million people produced about 5 billion 
dollars worth of goods annually in the years just preceding the outbreak of the 
present war. North of the Rio Grande, by contrast, a single republic with a popu- 
lation of 130 million people produced 70 billion dollars worth of goods in the last 
year before the war. One cause of this great disparity in the productive capacity 
is the smaller output of minerals and mineral products in Latin America, not- 
withstanding the fact® that from the Latin American republics the United States 
itself receives 35 per cent of its copper; 20 per cent of its tungsten; 25 per cent of 
its zinc; 20 per cent of its lead; and 33 per cent of its antimony. 

Latin America’s mineral resources, rich as they are potentially and essential 
as some of them are to the war economy of the United States, are largely un- 
developed. While for many years we have imported rich ores of both iron and 
aluminum from South America, other extensive deposits of these ores remain 
unexploited, hardly explored. Greater quantities of manganese, vanadium, and 
nickel, which we need, would be available from Latin America if known occur- 
rences were more fully developed. 

Under the operation of the Good Neighbor Policy as it now takes form the 
responsibility for the development of the mineral resources of South America will 
devolve largely upon American geologists. Indeed, the obligation has already 


4 Nelson A. Rockefeller, Codrdinator of Commercial and Cultural Relations between the Ameri- 
em Republics, “‘Progress toward Economic Solidarity,” address before Economic Club, Chicago, 
ay 7, 1941. 


5 John D. Leonard, ‘The Rio Conference,” Wall Street Journal (New York, January 8, 1942). 
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been assumed. A number of American geologists have already taken up their new 
posts and a larger number will inevitably follow, to engage themselves with the 
problem of mineral production by our neighbor republics over the coming years. 

An inevitable by-product of the exploration of mineral resources in Latin 
America, one which, as many other by-products have done, may come to surpass 
in importance the principal objective, will be an expanded knowledge of the 
fundamental geology of South America. That American geologists have published 
so little on the geology of Mexico, Central America, and South America in com- 
parison with the wider and more profound studies of European geologists, ill 
becomes us as good neighbors. We lack even an adequate base map of South 
American areal geology. Correlation charts relating the stratigraphic sequence in 
North America to that of South America exist only in the most generalized form. 
The universities and governments in South America look to Europe for geologists 
and for geological counsel. South American geologists publish in European 
scientific journals and they rely upon European geologic literature for their text- 
books, their current information, and their reference works. At best, the geologic 
literature on Latin America in any tongue is scant. American geologists, as good 
neighbors, have a wonderful opportunity to make available for the first time to 
themselves and Latin Americans, alike, the results of comprehensive studies of 
South American geology. 

A kindred duty that will devolve upon American geologists under the Good 
Neighbor Policy is the training of young geologists among the nationals of the 
different Latin American republics. As rapidly and as fully as possible the actual 
operation of the enterprises financed and initiated by Americans in each of these 
nations will of necessity pass into the hands of the citizens of that nation. A com- 
mon requirement in Latin America to-day is that go per cent of the workers in 
any operation be nationals and that collectively these nationals receive go per 
cent of the total payroll. American private enterprise operating mineral indus- 
tries in Latin America has adapted itself to this requirement and has succeeded 
in building up competent personnel almost exclusively composed of nationals 
in each country. Nevertheless, the training of adequate native staffs for the tech- 
nical supervision of the new mineral industries will be a formidable task, demand- 
ing infinite tact and patience. It involves not only enlarged facilities for academic 
instruction in the science of geology in a score of national centers, but the even 
more difficult training in the practical application of the science in the field. Field 
work in geology is arduous and exacting. When it is devoted to the exploration 
or development of mineral resources, it requires collaboration and team work 
between geologist and common laborer on an equal footing. The social back- 
ground of educated Latin Americans causes them to hesitate at a career of this 
character. The training of competent exploration and production geologists 
among the nationals of the various Latin American republics will prove to be 
one of the most difficult, as it is one of the most important obligations of American 
geologists as Good Neighbors. 
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Oil and oil geologists are cast for important réles in this drama of international 
comity in the Western Hemisphere. American geologists realize only too well 
that mankind’s oil resources are concentrated within relatively narrow segments 
of the earth’s crust. Two principal regions stand out preeminently as sources of 
the oil discovered on earth up to the present. Situated roughly at the opposite 
ends of an earth diameter, these two regions might be described in the language 
of current affairs, as the two “poles” of the earth’s ‘‘oil axis.’’ One is found in the 
Near East, at the far end of the Mediterranean area of the Old World; the other 
lies around the margins of the Gulf of Mexico and Caribbean Sea, the Mediter- 
ranean area of the New World. They are central to the Eastern Hemisphere and 
the Western Hemisphere, respectively. Elsewhere on earth there are important oil 
resources, to be sure, but in comparison they are of subordinate proportions. The 
real stores of oil in the earth, perhaps 80 per cent of the total, are found at the 
two ends of this “‘oil’’ axis. 

In this principal oil province of the Western Hemisphere, the northern margin 
of the Gulf of Mexico lying within the United States is, of course, already com- 
paratively well explored. Much of our already proved oil reserve is contained in 
this part of the nation; yet it continues to offer us our best prospect for important 
future discoveries. In Mexico, in Central America and in the West Indies much 
geologically promising territory remains to be developed. But it is in northern 
South America, along the flanks, on both sides, of the several prongs of the Andes 
Mountains, that the most extensive and most promising hunting ground for new 
oil fields in the Western Hemisphere awaits the geologist and the wildcatter. 

However vivid this world picture of oil may be to geologists, people generally 
in this country have not seen it clearly as yet. We are only beginning to grasp 
the significance of this distribution of mankind’s oil resources. The war has fo- 
cused our vision more sharply and we become aware for the first time of the stark 
reality which confronts us. The Western Hemisphere can not safely depend for 
oil supplies on fields that are half a world away; nor can it continue to rely in- 
definitely, as it has in the past, on the older fields in the central part of the United 
States. It must quickly develop large additional supplies of its own and these new 
supplies must be accessible under all circumstances. The most promising possible 
source for these imperative new supplies is the little explored region of tropical 
Latin America on the wide southern fringe of the Gulf of Mexico-Carribbean Sea 
area. 

Let us understand this situation clearly; these potential oil fields are vital to 
the “commonwealth” of the Western Hemisphere. They must be developed 
promptly and their future production must become freely available to all the 
nations of the Western Hemisphere. Here is a service the United States is pecu- 
liarly qualified to render. The search for new oil fields is not a simple matter to be 
undertaken lightly. In the past Americans, geologists and engineers, have found 
and developed most of the world’s oil. European nations in contrast have failed 
even after generations of effort to develop the important oil fields finally proved 
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to lie within their boundaries. Distinctive social habits, skills, and talents fit 
Americans better than any other people on earth for this very special art, the task 
of oil-field discovery. On Americans will fall, then, the responsibility for the 
prompt discovery, the intelligent development, and the proper conservation of 
the oil resources in tropical America, from which the Western Hemisphere, as a 
group of Good Neighbors, will draw much of its future supply of oil. 

It is not surprising in a world at war, perhaps, that our first official steps to- 
ward hemispheric solidarity take the form of direct Government loans of money, 
materials, and technical experts to Latin America, for the development by the 
several governments of their own natural resources on a nationalistic basis; or 
that private financial and industrial agencies appear for the moment to be ex- 
cluded from the scene or relegated to a subordinate position. The world moves in 
the direction of “socialized finance.’’ Obviously our Government is conscious of 
the responsibility resting upon it to make the Good Neighbor Policy really good 
for our neighbors, and to make sure that the Latin American peoples retain for 
themselves a fair share of the benefits and wealth to be created by the new pro- 
duction program. For this reason our Government proposes itself to sponsor the 
early development. 

During this initial phase of the Good Neighbor enterprise, then, geologists 
will be working for Government, not for industry. The wheel will have come a full 
turn and whereas, a generation ago, many of us left Government service to go 
into industry, others now will start a new cycle, acting once more as a part of the 
machinery of the State. Geologists will not be unduly concerned at this aspect of 
their new fields of endeavor; normally most geologists probably work for produc- 
tion rather than for profit anyway; and they will strive just as hard under the 
direction of Government commissions as they have on the frontiers of industry. 

But the prospect is that the cycle will again repeat itself and that private in- 
dustry will again come to the fore. In the United States private enterprise has 
achieved unprecedented economies and efficiency. These same advantages can be 
retained by private enterprise operating in Latin America and, at the same time, 
the goods produced can be made available in equitable proportion to the peoples 
of the Latin American republics. American companies have already acquired 
wide experience in the mineral producing industries in Latin America. They have 
already gone a long way in the direction of “socialized finance.”’ This experience 
can be made to serve admirably the purposes of the Good Neighbor Policy. Gov- 
ernment will learn that private capital can conform its plans and operations to 
the needs and best interests of the “commonwealth” of the Western Hemisphere. 
American oil companies in particular can be useful to Government in carrying 
out the Good Neighbor Policy. The methods they have evolved out of their ex- 
perience are essential to successful oil-field discovery. It is no mere accident that 
American private enterprise has found so large a part of the world’s oil in the 
past. The achievement is the direct result of a team-work between science and 
industry so closely coérdinated that the very workman himself has absorbed the 
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geologic principles that guide the quest for oil. The necessary research has become 
part and parcel of the producing operation. In the American method of oil-finding 
the scientist is a workman and the workman becomes a scientist. Science and 
industry are literally one. The technique is peculiarly American, born of free en- 
terprise and the dignity of labor. It is not fully attainable in a society that denies 
to the educated man the privilege of common labor. It is handicapped when it is 
obliged to take into account the deference that is commonly accorded to Govern- 
ment officials. 

If the greatest success is to attend our efforts to develop the mineral resources 
of Latin America, therefore, it is imperative that we set forth in those countries 
as we have learned to do in our search for oil in our own country with scientist 
and workman shoulder to shoulder in a common endeavor. This intimate relation- 
ship of science and industry is not readily achieved through the mechanism of 
bureaus or commissions. Detached corps of Government experts are often rigid 
with delays and faulty understanding. Private enterprise can make itself more 
flexible, can be absorbed more completely into the routine operation, and can at- 
tain an efficiency and esprit de corps difficult of achievement through official chan- 
nels. An individual staff of scientists and engineers for each understaking, men 
who are free to make their own decisions and who are responsible for their own 
success or failure; an organization of this character seems more likely to succeed 
in the exploration and development of new mineral resources in Latin America, 
than Government-financed and Government-directed operations. 

Under these circumstances it is safe to predict that free enterprise, as exem- 
plified by the American oil-producing industry, will ultimately be called upon to 
assist Government to carry out the Good Neighbor Policy under regulations that 
will safeguard the national interests of the Latin American republics. Accord- 
ingly, we may reasonably hope that American oil companies will continue to 
play a leading part in finding and developing the new oil fields in tropical America, 
upon which the ‘‘commonwealth”’ of the Western Hemisphere must come in time 
to rely for its supplies of liquid fuels and lubricants. 
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NOTES ON PRESENT STATUS OF 
PROBLEM OF EXPLORATION! 


E. DEGOLYER? 
Dallas, Texas 


That the discovery of additional reserves of oil and gas is of paramount im- 
portance is a viewpoint of the Office of the Petroleum Coérdinator for the Na- 
tional Defense which has been repeatedly stressed by the Coérdinator, the 
Deputy Coérdinator, and various directors of divisions. Wildcatting is urged 
upon the industry and special provision is made for priorities on the material 
necessary for it. 

The proved reserves of the United States, as of the first of the present year, 
are estimated to be approximately 20 billion barrels of oil. The American Pe- 
troleum Institute estimate, to be exact, is 19,589,296,000 barrels and since it re- 
presents an increase of more than half a billion barrels on balance after a produc- 
tion of 1,404,182,000 barrels during the year 1941 and is the highest estimate 
which has yet been published, we appear at least not to be losing ground. 

Actually, the case is not so satisfactory as it appears to be. If one considers 
only new fields discovered, and eliminates increases arising out of extensions, 
deeper sands, and revisions, we know that we have just finished our third year of 
losing oil on balance at an average rate of approximately half a billion barrels 
annually. 

This viewpoint is not intended to be critical of the A.P.I. estimates, made by 
an eminent and competent group of our colleagues, but rather to stress the fact 
that the estimates are not and are not intended to be strictly comparable. The 
A.P.I. estimates are made within a few months of the date for which they are 
supposed to be valid, are but seldom revised and then only for the preceding 
year. It seems probable that for the last 10 years, revisions alone have been al- 
most as important as discoveries. If a curve of yearly variation in proved re- 
serves be made, derived from published estimates, it shows a constantly increas- 
ing reserve since the end of 1927 except for slight sags in each of the years 1935 
and 1938. If, on the other hand, an independent curve of yearly variation in 
proved reserves be made as of to-day, putting the entire ultimate production for a 
field according to our best present estimate into the year of its discovery, thus 
eliminating the distortion of constant revisions, it will be found to indicate con- 
stantly increasing reserves to the end of 1931, a sag during 1932 and 1933, re- 
serves increasing again to a peak of a little more than 21 billion barrels at the end 
of 1938, and decreasing since that time to approximately the present estimate. 
There is a wide discrepancy between the two curves. As of the end of 1931, the 
Federal Oil Conservation Board estimated our proved reserves at approximately 


1 Read before the Association at Denver, April 22, 1942. Manuscript received, May 16, 1942. 


2 Continental Building. Director of Conservation, Office of the Petroleum Coérdinator for the 
National Defense. 
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10 billion barrels of oil, an estimate reasonably in line with other reputable 
estimates for preceding and succeeding years. Actually, our proved reserves at 
that particular time, according to our best present estimates, were approxi- 
mately 18.5 billion barrels, a difference of 8.5 billion barrels or approximately 85 
per cent. 

Since I do not know the details of the F.O.C.B. estimate, I can not account 
precisely for the discrepancy in estimates. I am certain, however, that the great- 
est single element in accounting for this difference is an underestimation of the oil 
ultimately recoverable from the great East Texas field. This underestimate of 
the potentialities of East Texas as of the end of 1931 must account for 2.5 to 3 
billion barrels of the difference. We may argue about the correctness of including 
extensions or deeper sands, but here is a difference which was solely one of estima- 
tion, since the field had been adequately outlined by development at the time the 
early estimate was made. The underestimate as of the end of 1931, about 8.5 
billion barrels, was a cushion to be slowly absorbed by revisions over the next 10 
years and the resulting estimates, if compared for purposes of deriving an estimate 
of our rate of oil finding, led us to too high an estimate of our actual rate of dis- 
covery and so to a false sense of security. 

Following the line of reasoning commonly followed by the industry, the A.P.I.% 
notes that 7.2 billion barrels of oil were produced from 1935 to 1940 inclusive, 
and concludes, since its estimate of proved reserves increased from approxi- 
mately 12.2 billion to 1g billion barrels of oil during the same period, that the 
industry had “discovered and developed”’ 14 billion barrels of reserves during the 
6-year period, gaining 6.8 billion barrels of reserves on balance. Actually, the in- 
dustry appears to have discovered only g billion barrels during the period and the 
increase in reserves appears to have been slightly less than 2 billion barrels, up- 
ward revision in estimates of the productivity of fields previously discovered ac- 
counting for the remaining 4.8 billion barrels claimed. 

Iam not quibbling with regard to definitions or juggling statistics in order to 
prove a point. Instead of dealing with derived figures, let us consider the statistics 
as to discovery recently released by the Division of Production, O.P.C. For the 5 
years, 1934 to 1938 inclusive, we found on averages 121 new fields and 1.8 billion 
barrels of oil annually. The average estimated reserve per field discovered was 
15.6 million barrels. For the past 3 years, 1939 to 1941 inclusive, the average 
number of fields discovered annually was exactly double that for the preceding 
5 years, being 242 fields. The average reserve discovered dropped to the pittance 
of 613 million barrels and the estimated reserve per field to the alarming figure of 
1.18 million barrels. Over the entire 8 years, the number of fields discovered in 
each year has increased over the number discovered during the preceding year 
and the estimated reserve per field has as consistently decreased from almost 20 
million barrels per field in 1934 to less than 1.2 million barrels per field in 1941. 
The total estiaated reserves discovered have decreased consistently likewise 


3 Petroleum 4 ‘ts and Figures, 7th ed. 
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from almost 1 billion, goo million barrels in 1937 to an unsatisfactory 400 million 
in 1941. 

I submit that there is not much comfort to be gained from these figures. 

Upon what does the intensity of our wildcatting or prospecting effort depend? 
I should say that it depends chiefly upon three major elements: (1) the price of 
oil, (2) the availability of lands suitable for prospecting, and (3) the degree of 
exhaustion of our best current prospecting techniques. 

The price of oil more than any single factor is an index to the general state of 
health of the industry. Wildcat wells are drilled by a prosperous industry and the 
wildcatting effort is the one most easily and most logically curtailed in time of 
stress. I need not labor the point. Wildcat wells are drilled only with money 
which can be ear-marked for probable loss—with venture money—and such type 
of money exists only in a prosperous industry. 

As to availability of lands, this is only a very specific expression of degree of 
opportunity. It can best be described by example. If a new wildcat well were to 
come in in North Dakota it would open up tremendous areas to prospecting and 
the prospecting effort would increase correspondingly. 

As an oil geologist addressing his fellows, however, it is to the third control— 
the availability, or, as I have previously said, the degree of exhaustion, of our 
best current prospecting techniques that I propose to address myself. 

“Technique”’ is not an entirely satisfactory word but I know of no better. 
The connotation is that of a group of mechanical skills collectively considered in 
an art. ““Method” might have been as good, or a better word. There is more impli- 

cation of reason than of mechanics in “method.” I suspect that we have been in- 
fluenced in choice by the fact that all of the newer ‘‘methods”’ or ‘‘techniques”’ 
involve considerable mechanical skill. In any event, we can not divorce the rea- 
soning which controls the technique from it, indeed, in what we are pleased to call 
the earlier “techniques” and, I suspect, some of those yet to come, the reasoning 
may be all important and the mechanics relatively insignificant. . 

In a paper on “Oil Reserves and the Art of Prospecting” presented to the 
general session of the ninth mid-year meeting of the American Petroleum Institute 
at New Orleans on May 17, 1939, I pointed out that “Prospecting really has 
been a series of more or less separate and distinct techniques” and that ‘Each 
technique comes in slowly, is accepted, and peaks rapidly; carries on for a few 
years; and then becomes relatively unimportant.” This thesis was further devel- 
oped in the Cyrus Fogg Brackett Lecture before Princeton University on the 
“Development of the Art of Prospecting,’’ December 12, 1939, and in a paper on 
“Petroleum Geology in the Oil Industry” which you were patient enough to re- 
ceive in our annual meeting at Chicago 2 years ago. 

I have given examples of what I regard as specific techniques in those papers. 
The point I want to stress to-day is, that generally speaking and except for a 
certain residual value, a technique exhausts itself by being used. Let us consider 
some examples. For California, Pemberton‘ credits all discoveries to and includ- 
ing Casmalia in 1904, except for Beverly Hills and Lompoc in 1903, to drilling 

‘ California Dept. Nat. Resources, Division of Mines, Bull. 118 (preprint, 1940), p. 4. 
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near seepages and notes ‘“‘with the discovery in 1904 of the Casmalia oil field, the 
thirty-second discovered within the state, utilization of the first discovery tool 
was exhausted.” He credits all subsequent discoveries to 1936—68 in all, and seven 
additional discoveries from 1936 to 1939—to geology. He credits geophysics 
with the discovery of 13 additional fields from 1936 to 1939. Here is a clear case of 
the exhaustion of the first technique, that of drilling wells near seepages; of the 
introduction in the middle thirties of the geophysical techniques. I do not classify 
geology as a technique; it again is a group of techniques. Likewise, an analysis of 
the discovery methods given for the Gulf Coast of Texas and Louisiana by George 
Sawtelle® shows that all important discoveries from the first field in 1901 to the 
end of 1924 were due to the existence of oil and gas seeps or of the characteristic 
topographic mounds. Discoveries from that time until about 1932 were due pre- 
ponderantly to surveys by the torsion balance or refraction seismograph, and 
discoveries since 1932 have been due almost wholly to the reflection seismograph. 
The history of prospecting in the Gulf Coast illustrates excellently the difficulties 
of prospecting an area with techniques exhausted. Henniger,® in 1924 at the very 
beginning of the period of geophysical prospecting, summarized previous history 
and the current meagerness of the prospecting technique by noting that of the 40 
domes then known, 37 had been found before the end of 1913 and that, of the 
other three, two were found in 1917 and one in 1922. He further noted that since 
the discovery of the Section 28 dome in southern Louisiana in 1917, ‘“‘approxi- 
mately 675 wildcat wells have been drilled in search of new domes on the coast, 
involving an expense estimated at $20,000,000, exclusive of the cost of leases and 
overhead expenses. Yet only one new dome has been found during this period 
and it has not yet proved profitable commercially as a source of oil.” 

These citations are along very broad lines. Most of the older oil regions of the 
world have had a similar history: an early period when the locations for wildcat 
wells were controlled by the occurrence of direct indications—oil or gas seepages, 
asphalts, e¢ cetera; a later period when locations were made as a result of geo- 
logical methods or reasoning; and a third period when locations have been con- 
trolled by the results of geophysical surveys. 

You see how cleverly I have avoided our annual dispute as to the relationship 
of geology and geophysics. May I dismiss the matter permanently by referring 
to the geophysicists as the gentlemen who do for the geologists that which they 
are unable to do for themselves? 

Time does not permit going much further into this attempt to define tech- 
niques. They could and should be analyzed in much greater detail and always for 
a specific area. For Oklahoma, as an example, the plane-table mapping of surface 
geology was a technique which came in about 1912 and was practically exhausted 
by the middle twenties. Core drilling was another specific technique which I am 
not able to measure or describe. Correlation reflections, proved about 1930, is a 
third technique. 

Even surface mapping might be divided into two definite techniques in 

5 Gulf Coast Oil Fields (Amer. Assoc. Petrol. Geol., 1936), p. 109. 

6 Bull. Amer. Assoc. Petrol. Geol., Vol. 9 (1925), p. 37: 
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Wyoming: that of clinometer mapping and, I presume, that of plane-table map- 
ping. 

Now I do not appear before you to rehash inadequately this matter of tech- 
niques in idle pursuit of a technologic hobby. I have gone into just enough detail 
to establish my thesis that as prospectors we have worked with a succession of 
techniques or methods, each succeeding one opening new areas of accomplish- 
ment, and that for any specific region, once all of its area has been thoroughly 
examined by a specific technique, the usefulness of the technique has been ex- 
hausted by being used. The classic example of what I have in mind is the refrac- 
tion survey of the Gulf Coast for relatively shallow salt domes. Commencing 
about 1923-24 and lasting about 7 years, at a cost of approximately 25 million 
dollars, the entire area in which such domes were likely to occur had been exam- 
ined, some of it six or seven times, by competing interests, and, except for a con- 
tinuing but very small residual value, and always excepting attempts made to 
rebuild it through improvement in instrumental design or in interpretation, the 
technique has become practically obsolete. 

All of which brings me to a consideration of our present unfavorable position 
as prospectors. You will agree with me, I believe, that the dominant prospecting 
technique at the present time is that which deals with data secured from survey 
with the reflection seismograph and that we are very largely dependent upon it 
for our prospects. It is important then to consider the degree to which its useful- 
ness has been exhausted. This is difficult to determine because the reflection- 
seismic work has changed and does change considerably, with respect to instru- 
mental design, operation, and interpretation. 

I suspect that all of the work done by this method in the United States, in- 
cluding overlapping surveys, would amount in area to between a half and three- 
quarters of a billion acres, or an area three or four times that of the State of 
Texas. Of course, much of this is overlapping work. It is difficult to make any 
reasonable estimate as to the amount of overlap but I would estimate that 250 
to 300 million acres of land have been fairly well surveyed. If these estimates 
have any value whatever, the conclusion is fairly unescapable that the reflection 
seismic technique, as used for structure hunting, is in a fair way to exhausting 
its usefulness and that we are sadly in need of a new technique or in need of a new 
way of using some of our older techniques and this conclusion is in no way invali- 
dated by the fact that the current technique is at present being used at as great a 
rate as at any previous time. 

I think we may safely assume that our business as prospectors is to discover 
new fields. Some of my friends will argue that our business is to find new reserves 
whether it be through the discovery of extensions, deeper sands, or the discovery 
of new fields. One can not altogether disagree with this contention. I would only 
stress the view that the discovery of extensions and deeper sands follows almost 
automatically with the normal development of a field and that the skill of the 
geologist is chiefly required in the discovery of new fields, of new traps, structural 
or stratigraphic. 
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GEOLOGY IN WAR AND PEACE! 


CAREY CRONEIS? 
Chicago, Illinois 
ABSTRACT 


This paper critically examines the general standing of geology among its sister sciences, and 
evaluates the subject’s present usefulness versus its potential utility in the total economy of a nation 
either at war or at peace. An attempt also is made to appraise the present position of the geologist 
as compared with that of non-geological scientists in the war effort; and ways are suggested for im- 
proving the situation not only for the good of the individual geologist, but for the welfare of the 
country as a whole. 

The present rather unsatisfactory position of geology and geologists has had, and will continue 
to have, unfavorable repercussions for the petroleum industry, and indirectly for the nation at large. 
This fact is well indicated by a number of situations herein described, but in no fashion is it more strik- 
ingly demonstrated than by the results of the Graduate Record Examination. These results show that 
the quality of the students entering graduate schools of geology, and not long thereafter the fields of 
geological endeavor, urgently needs to be improved. Suggestions are made for securing this improve- 
ment, and for elevating the standing of the science itself without which the difficulties of attracting 
outstanding young men to the profession will increase rather than diminish. 


INTRODUCTION 


In what is rapidly becoming the worst of all possible worlds geology is still 
the best of all possible professions. Did we not think so we would not all be part 
and parcel of it. But, contrary to Thoreau’s dictum that “even the best things 
are not equal to their fame”’ geology is at least one ‘‘best thing”? whose fame, far 
from being equal, is practically non-existent. I have long been of the opinion that 
the fault lies not with the stars but with us, and that the situation should be 
analyzed critically with a view toward arriving at a constructive program for im- 
proving the national standing of our science. Realizing that criticism comes more 
gracefully from an older and wiser man, I have long waited for some Nestor of 
the profession to come forth to assume the natural onus of being the worst critic 
of all—a critic within the fold. None has yet appeared. Therefore with full reali- 
zation of the horrendous crime I am about to commit I propose to present a 
friendly philippic against the entire geological fraternity. 


DECLINE OF INTEREST IN HUGH MILLER AND GEOLOGY 


The decline of public interest in geology and geologists during the past 75 
years can be well illustrated by the case of Hugh Miller, who now, unfortunately, 
is as little known to most geologists as to the laymen. Yet as recently as 1880 the 
name of this great geological essayist was still on the lips of all the world’s literate 
who had been avidly reading his works for 40 years. 

Some ten years ago, to my great delight I stumbled onto 13 volumes of Hugh 
Miller’s collected writings bound in half leather beautifully tooled. The bookseller 
assured me that the price he was asking—$10—represented not more than a 


1 Read before the Association at Denver, April 22, 1942. Manuscript received, May 18, 1942. 
2 Department of geology, University of Chicago. 
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quarter of the cost of binding. The writings of the forgotten author were thrown 
in gratis. Sic transit gloria! 

All of Hugh Miller’s published works were liberally sprinkled with geology— 
five volumes are almost entirely geological—and though his style was graceful 
and easy to read he did not hesitate to introduce difficult scientific terminology. 
Despite this fact my copy of his Old Red Sandstone, dated 1874, is the 19th edi- 
tion of a book originally published in 1841. The Footprints of the Creator or the 
Asterolepis of Stromness—imagine that subtitle booming the sale of a book to-day 
—is represented in my bargain purchase by the 16th edition. But, you may say, 
editions were small in those days. So they were for most works—not for Hugh 
Miller’s. My copy of his Testimony of the Rocks, far from his most popular book, is 
labeled ‘‘42nd thousand.” Considering the great increase in the size of the reading 
public during the past 75 years, it is accurate to say that, for their day, at least 
three of Hugh Miller’s geological books had a circulation greater than that of 
Gone With the Wind! 

The final depths to which Hugh Miller’s reputation has plunged can best be 
indicated by the fact that through the years encyclopedias have, with each new 
edition, devoted less and less space to his life and labors, and, since 1919, his 
name has been deleted. 

The diminution of public concern with Hugh Miller may be taken as sym- 
bolic. The seriousness of the situation for us all probably is less apparent to the 
petroleum geologist than to other members of the profession for even the moppets 
of some petroleum centers think, as the story goes, that the three fundamental 
branches of education are not ‘‘Readin’, writin’, and ’rithmetic,’”’ but ‘‘Readin’, 
writin’, and geo-oil-ogee’’! But if you were to consider this a national rather than 
an extremely provincial reaction you would be playing the ostrich with a critical 
problem which has gradually crept up on the geologists. 


PRESENT NATIONAL STANDING OF GEOLOGY 


To be brutally frank, in the English-speaking world, geology has no very high 
standing as a science. It is considered a nuisance by many college administrators 
and, all too commonly, if taught at all, courses in the subject are conducted 
reluctantly by the junior member either of the chemistry or the biology depart- 
ment. University presidents grudgingly give their departments of geology space, 
usually though fortunately not universally, in the oldest building on the campus, 
and ordinarily in its basement or attic. Professors of geology are commonly the 
lowest paid on their respective campuses, and their budgets are ordinarily lower 
than the base of the Archeozoic. One eminent geologist of my acquaintance, 
whose name is known to most of you as well as to our colleagues in all lands where 
the subject is taught, once existed on a non-salary budget of five dollars, while a 
good many men in other departments—some not known beyond their own quad- 
rangles—were being supported a hundred to a thousandfold more generously. 

Geology is so poorly regarded by our scientific cousins that not more than one 
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out of five majors either in the physical or biological sciences takes a single course 
in the subject. Do you realize the full import of what I am saying? I am stating 
the bald fact that on a national basis more than 80 per cent of the mathemati- 
cians, chemists, physicists, botanists, zodlogists, and medical men never have 
any scholastic contact with the subject of geology. Moreover, the professional 
educators think so little of the value of geological training that to-day approxi- 
mately gg out of 100 high-school students have had no formal educational con- 
tact with the planet on which they live. This is in marked contrast to the situation 
during the heyday of Salisbury’s Physiography, when it is estimated, 25 per cent 
of all American high-school students had at least one formal course in geology. 

Partly as a result of, and importantly contributing to, the situations just 
described, geology has for years been given scant space in newspapers and maga- 
zines, and almost no time on the radio. The geologist who is in college or univers- 
ity administration is a rara avis—perhaps this is not an unmixed evil—geologists 
in positions of real national power are non-existent,’ and even more disturbing, 
members of the profession on important national scientific or advisory groups are 
as scarce as mammals in the Mesozoic. Even in the petroleum world all too many 
corporations and independent operators maintain geological staffs as a stylistic 
conformity, and doso more or less with tongue in cheek. But the zenith of my 
personal irritation with the general situation stems from two other facets of it— 
namely, that geology no longer attracts the very best type of graduate students— 
though it would be a mistake to assume that it does not still lure some superla- 
tively good men—and that geologists, by a combination of circumstances, have 
been—and probably for some time will be—circumvented in adding their full 
and important talents to the country’s total resources for winning the war. 


EVIDENCE FOR LACK OF PROFESSIONAL STANDING 
GENERAL STATEMENT 

By this time you may be pardoned for believing that I look at geology and its 
future with a completely jaundiced eye—and that I am also suffering from a case 
of virulent scientific nationalism. In both beliefs you would be correct, but my 
ophthalmic difficulties can be cured if only I can infect you all with my second, 
and I hope, incurable disease. My expression of concern regarding a science which 
I love, and which has undoubtedly treated me far better than I deserve, is not 
to be considered a disappointed groan from an ingrate. My apprehensions for 
the future of the science of geology are genuine and they have been born of long 
and considered observation. I am sure that the data I have collected amply sup- 
port all the flat, and probably non-diplomatic statements 1 have just made. Lack 
of time and space prevent me from documenting these data completely but a few 
of the many lines of evidence, given in abbreviated form, may be of interest. 

3 The case of Mr. Herbert Hoover does test, but fails to controvert, the rule, for while President, 
and since, I can not find that he was ever referred to as a geologist, though he took his training in 


geology. How much the physicists or chemists, quite properly, would have made out of a comparable 
situation I am afraid to state. 
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LACK OF GEOLOGICAL ITEMS IN THE PUBLIC PRINT AND ON THE AIR 


An extended and long continued search through the newspapers—excluding 
those of the oil centers—will reveal a strange lack of geological stories or items. 
Even more annoying, when rarely, such a story is found, the actual word “geol- 
ogy” fails to appear in connection with it. Even at convention times, although 
the local papers may carry some items, the national newspaper coverage varies 
from weak to non-existent. 

A similar search for geological items in the magazines of all types, excluding, 
of course, the strictly scientific, will be similarly unrewarded. I am not making 
this up or relying on an impression. I ask you to make any test to satisfy your 
doubts. No matter how you choose the magazines—no matter how long a period 
of time is involved—you are in luck if you can find the word geology. From 20 to 
50 articles each appear on chemistry, physics, medicine, and biology, for every 
one which discusses any phase of our own subject. 

A careful search through the pages of many issues of Life did, however, re- 
ward me, with the following information: all-American tackle Alf Bauman 
“majors in geology”; ““Lady MacRobert is an amateur geologist of distinction”; 
and ‘‘The University of Texas owes much... to the geological conformations 
underlying the Texas land.” But the leading article in Life of March 23rd, 1942, 
entitled “Industrial Chemistry,” is even more typical of the many articles which 
could do geology some good, but do not. It failed to mention geology although 
raw materials were stressed, and sulphur, potash, coal, and petroleum were indi- 
vidually discussed. Among other things the author said: “Like sodium, potassium 
. .. 1S mined from the beds of ancient seas,” and he went on to explain, ‘““Shown 
here is the rosy-pink potash ore mined by the Potash Company of America, in 
the Permian Sea deposit, 1,000 feet below New Mexico’s soil.”’ This article also 
featured salt and limestone, reproduced a panorama of geologic life, shown 
vaguely, and introduced the phase “solid silica (SiOz), a chief constituent of 
‘earth’s crust’.”’ But no “geology” !—WNo, Sir!—editorially the word must be prac- 
tically taboo! 

PUBLIC APPETITE FOR GEOLOGICAL INFORMATION 


Can this be the result of the public’s apathy to, or genuine distaste for, things 
geological? I do not think so. The public’s largely unsatisfied curiosity regarding 
the geological aspects of our National Parks—whose chief raison d’etre is geo- 
logical—is almost embarrassingly great. The public’s preéccupation with things 
dinosaurian—if not geological—is the basis for a national advertising campaign, or 
possibly the result of it. The entire situation poses a paradox. The layman appar- 
ently continues to have some appetite for our subject, but he perforce must get 
along on short rations. Some six years ago, pondering this anomaly, I wrote in 
the preface of an introductory text on geology: 


We find it just a little hard to understand man’s intelligent and commendable interest 
in Arcturus, and the time it takes light to come from that distant star, when he seems so 
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abysmally ignorant of many facts concerning the planet from whose vantage point he 
scans the heavens. We are continually amazed at the student’s familiarity with hydrogen, 
which he cannot see, and his apparent woeful ignorance of the hydrosphere, which he can 
see and feel and which is all about him. We are eternally surprised at the layman’s attempt 
to understand atoms, electrons, and genes, which he cannot directly observe, and his lack 
of knowledge concerning rocks, minerals, and fossils, which he can not only see but can 
collect in his ordinary rambles in the out-of-doors. 


The well known English geologist, A. E. Trueman, F.R.S., in the preface of 
his Scenery of England and Wales, made a somewhat similar observation, as fol- 
lows: 

Geology is pre-eminently the layman’s science. In it more than in any other science 
there is opportunity for a beginner to make original observations, to weigh up evidence, 
to codrdinate his facts and in general to acquire a truly scientific outlook, whereas a layman 
can do no more in many sciences than accept ready-made conclusions, often explained by 
clever but dangerous analogies, without any prospect of understanding the steps by which 
they have been reached. 


But perhaps the public at large takes a perverse pleasure in avoiding the sub- 
jects they could comprehend in favor of those which can only give them obscure 
glimmers of understanding, for, as Prezzolini says in his life of ‘“Nicolo Machia- 
velli,” “a thimble full of obscurity is worth more in gulling mankind than a 
barrel of clarity.” 

The real answer to the paradox, however, probably rests in the geologist’s 
innate dislike of publicity, which is really one manifestation of his hypertrophic 
bump of false modesty. Our competitors in the sciences are not so afflicted. As 
proof let me cite a rather typical bit of physics publicity entitled ““Gota Match?” 

The cyclotron weighs eighty tons. It stands 20 feet high. It takes 100,000 watts of 
electricity to run it. It smashes atoms. It contributes greatly to medical and physical 
sciences. Last week a newspaper photographer placed a cigarette in front of the new 
emission chamber and then retired behirid five-foot thick ray-absorbing water tanks and 
peeked through a port with his camera. The Research Associate slowly and carefully 
turned on the power. A blue-violet ray an inch thick appeared, extending 14 inches from 
the emission chamber. In it the cigarette tip glowed red. The camera clicked. The four 
year old cyclotron had lit its first cigarette. 


So far as I can determine, scientifically such jargon is practically meaningless 
to the average laymen; yet, to stoop to the patois, the public literally eats it up. 
It makes them think that physics is a great subject. But to the average geologist, 
who even balks at the phrase “Old Mother Earth,” such an account is anathema— 
and probably correctly so. Yet there can be excellent, dignified geological publi- 
city, and the public really yearns for it. 

The geologist who attempts to satisfy that desire with an honest populariza- 
tion of his subject should not immediately lose caste in his profession as is pres- 
ently the case. The heavy restraining hand of geological opinion has, in a large 
measure, prevented us from selling our subject to the public. 

Clifton Fadiman, in the New Yorker for July 5, 1941, gives expression to the 
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reality of the public desire for geological information in his review of Mary 
King’s Quincie Bollivar. He says: 


Miss King is not interested in the oil industry per se or its connection with the rest of 
American life. 

If Miss King... were more generous with her interesting side excursions into the 
mysteries of petroleum geology ...she would have written a better, less pretentious 
novel. 

GEOLOGICAL SELF-EFFACEMENT VERSUS GENERAL SCIENTIFIC 
SELF-ASSERTION—SOME OF THE RESULTS 

Let us now contrast the standard geological self-effacement notion—a very 
good idea which we carry too far—with a bit of the self-assertiveness of the physi- 
cist. According to Time of May 26, 1941, the University of Chicago’s distin- 
guished physicist (and the present president of the American Association for the 
Advancement of Science), Arthur Holly Compton, has stated that ‘‘in modern 
warfare 100 trained physicists may be more valuable that 1,000,000 infantry- 
men.” This is not only resounding rhetoric, but it is doubtless an assertion devoid 
of hyperbole.‘ In fact, most American scientists and military authorities are in- 
clined to agree completely. 

It would be no exaggeration, however, similarly to state that the 3,730 mem- 
bers of the A.A.P.G. are also actively engaged in a phase of national defense 
work, and a most vital phase at that, the discovery of petroleum—the chief fuel 
sinew of the war. But until very recently geologists have been reluctant to point 
out that the small army of workers in this Association may be as valuable as the 
entire army which the United States can raise by any draft system whatever. 
Since such a statement would be factual and not fictional, it is the sort of asser- 
tion which might well be made to the general public for the common good as well 
as to the specific advantage of the science of geology. But such a statement is 
even now being made only via committee action not by way of broadside to the 
public because, for some perverse reason, geologists are completely conditioned to 
playing their subject down, not up. Our scientific colleagues in the other physical 
sciences, have never been trammelled by such medieval notions of modesty, and 
their assertiveness, which seems to border on arrogance to the average member 
of the geological fraternity, has paid those scientists rich dividends. 

Arrogance is not a new thing in the physical sciences, for its roots go back at 
least fourteen centuries. Aryabhata (born, 476), the famous ancient Indian ma- 
thematician and astronomer, said in his Aryabhatiya: 

He who disparages this universally true science of astronomy (and mathematics), 
which formerly was revealed by Svayambhu, and is now described by me in this Aryab- 
hatiya, loses his good deeds and his long life. 


Astronomers, mathematicians, biologists, especially physicists, and, to a some- 
what lesser extent, chemists, have been saying the same thing with slightly differ- 


‘ Director Henry Askew Barton of the American Institute of Physics recently stated (Time, May 
11, 1942): ‘‘The last war put chemistry on the map. This is a war of physics.” 
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ent phraseology throughout the 14 intervening centuries with a rather telling 
effect on the minds of laymen, educators, administrators, and all those who in 
one way or another “shape the budget,”’ or plan the national design. 

“But really, now,” you may well ask, “Isn’t this all just scientific gossip? 
Have there actually been any adverse effects on our science?”’ Many doubtless 
will disagree but I maintain that all the factors mentioned, and many others, 
combine to produce an enormously deleterious result. As just minor bits of evi- 
dence, recently advertised survey texts, entitled “This Physical World,” or some 
variation of the words, virtually ignore geology. A McGraw-Hill advertisement 
for a current German-English science dictionary states that words covering some 
15 specifically mentioned scientific fields are included. Geology is apparently not 
even in this none-too-exclusive company. 

The Dow Chemical Company does not hesitate to advertise ““Dow Plastics— 
Product of Chemical Progress” and ‘‘Chemicals Indispensible to Industry and 
Victory.’* Would that we had some word such as “geologicals,” and some irre- 
pressible believer in the value of our own subject—some intrepid geological 
nationalist—so that just one company could be persuaded to advertise ‘‘Geo- 
logicals—Foundations of the Modern World.” General Electric is always featur- 
ing its physicists and their work in their public relations program, but Jones and 
Laughlin, with an excellent two-page advertisement in a recent issue of Time, 
fail to mention geology or geologists although their central theme is Lake Superior 
iron and the iron ranges. More pertinent to this assemblage let me ask how often 
have your own companies played up geology and geologists in their advertising? 
I recall a very few unimportant instances in the past 15 years—perhaps I have 
missed the significant ones.® 


GEOLOGY ON THE AIR 


Let me now ask how many of you have heard a really good geological radio 
program? (I admit there have been a very few.) Or how many have even heard 
the word “geologist” on the air? I did, not long ago, on the Fibber McGee pro- 
gram. The program developed something like this. Horatio K. Boomer, who had 
been out of circulation for some time, was asked what he had been doing. He re- 
plied, “I was an Arkansas geologist—very interesting profession.”’ McGee pressed 
Boomer to tell just what he did, and the reluctant explanation was, ‘“‘An Arkansas 
geologist makes little rocks out of big ones.’”’ Iam afraid that this may be the all- 
too-general public notion of the definition of amy kind of a geologist. 

It is true that the Geological Society of America sponsored a fine series of 
eight 15-minute radio addresses in December, 1938, and in the Spring of 1939, of 
which there should be more. These addresses were grouped under the title “‘Fron- 

5 Note in Time magazine and elsewhere Monsanto Chemical Company’s advertisement entitled 
“The Mud whose name is CHEMISTRY.” 


6 The Santa Fe R.R. in a recent brochure entitled “Grand Canyon Outings” labels one of the 40 
pages “‘A Course in Geology.” This is not much but it is a satisfactory beginning. Other railroads serv- 
ing scenic sections should be persuaded to follow this lead. 
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tiers of Geology” and were well presented by outstanding experts in the subfields 
of our subject. The speakers, however, were geological and not national, or even 
radio personalities. I listened to the programs with interest, but their Crosley 
ratings were undoubtedly dismal. I have found few persons even in the geological 
fraternity who heard our experts. Contrast this fine but not very productive 
geological attempt with the excellent results (on chemistry, and duPont) of the 
long sustained Cavalcade of America program whose catch phrase is ‘““Du Pont 
—Creator of Better Things for Better Living, Through Chemistry.” 

If The Pure Oil Company, which owes a great deal of its success to its geolo- 
gists, could be persuaded to instruct H. V. Kaltenborn to change his characteris- 
tic newscast conclusion by only a few words, the improvement in the national 
standing of our profession would be electrifying. I fully realize that to some con- 
servative geologists this will seem a superlatively silly assertion. Nevertheless, I 
contend that the statement is valid. Let Mr. Kaltenborn merely say, and con- 
tinue to say, “‘And here is Lyle Van for The Pure Oil Company”’—as he does at 
present, but let him add, ‘‘Whose geologists are busy finding one of the chief sin- 
ews of war—petroleum.” 


THE G.S.A. AND PUBLICITY 


That the Geological Society of America was not wholly enthusiastic about its 
radio program may be judged from Professor Berkey’s foreword to the booklet 
containing the scripts of the G.S.A. radio addresses. He said: 

“The Geological Society has never given special attention to publicity.” This 
is a majestic understatement. Dr. Berkey continues, ‘Its major purpose is the 
‘Advancement of geology in North America’ and in keeping with that objective 
its interests are in developmental research rather than in education.” It seems to 
me that the one is quite useless without the other, but it is obvious that for any 
one of a dozen reasons a society may wish to stress certain aspects of the subject 
it represents rather than the others. Dr. Berkey goes on, ‘‘Nevertheless, there is 
no lack of appreciation in the membership that there must be a certain responsi- 
bility attached to a society standing for so large a field.”’ There is, some would in- 
sist, a definite responsibility. Dr. Berkey further states that “It might on occasion 
be as useful to spread the available information as to make its discovery.” Per- 
haps the implication here is that the discoverer plays a more important réle than 
the disseminator. This is doubtless true, but is it not always the scientist’s duty to 
spread his information, or at least to see that it is spread, and spread accurately, 
by sympathetic and understanding agencies? 

The plain truth is that many influential members of the Geological Society of 
America do not really believe in publicity, of any sort, and they make a pretty 
strong case for their point of view. My experience with their reactions is first 
hand, and results from a term of office as member of a committee of the G.S.A. 
appointed to examine the feasibility of properly publicizing geology. The com- 
mittee report, submitted in December, 1935, stressed, not too diplomatically I 
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am afraid, a few of the factors which I have tried to outline in this paper. Not 
surprisingly the report was not particularly well received. Its suggestions were 
not acted upon, and the committee was dismissed. Through the activity of two 
of our Association members, George C. Branner and Frank R. Clark, who were 
members of the G.S.A. committee, however, some short excerpts from its report 
were published in the Association Bulletin. 

It is clear that because of its organization and ideals the G.S.A., very much 
more advisedly than I once thought—or some of you now think—may well hesi- 
tate to engage too directly in anything but the most discreet publicity program. 
On the other side of the question, because of the seriousness of the situation, and 
because of the dominance of the G.S.A. in many parts of the American geological 
picture, it is probably still fair to try to persuade that Society to take a more act- 
ive interest in public education. There is, indeed, some evidence that the G.S.A. 
is gradually shifting its position in this matter and that it could be persuaded to 
give more than surreptitious lip service to a well thought out program of public 
instruction under the direct aegis of this Association which has somewhat less 
need for dignity and hence for qualms. Moreover, as you know in this organiza- 
tion, much of the machinery is already well set up for the work, and it is in com- 
petent hands. It would, however, be most inaccurate to suppose that this Asso- 
ciation, either as a unit or through its committee on applications of geology, has 
been aggressively active in educating the public regarding geology. 

GEOLOGICAL DISUNITY THROUGH MULTIPLICATION 
OF GEOLOGICAL SUBFIELDS 

I now must mention another one of our weak points—general disunity of 
geologists—a fault which doubtless contributes largely to our lack of strength. 
There are always among us those who wish to establish separate departments of 
meteorology, of mineralogy, of paleontology, and of geophysics. There are all too 
many men in our profession who by every possible evasion avoid admitting they 
are geologists. What in heaven or its antipodal area is wrong with being a geolo- 
gist? Why not for public, and non-professional purposes at least, drop the terms, 
mineralogist, paleontologist, physiographer, petrographer, geomorphologist, geo- 
physicist, geochemist, and geo-everything else? 

The confusion in our ranks—the lack of unity which is so harmful—in part 
results quite naturally from the fact that our science rests far from the base of 
the scientific pyramid. The situation, its pitfalls, and methods for their avoid- 
ance, however, are well summarized in certain excerpts from H. H. Swinnerton’s 
1939 anniversary address as president of the Geological Society of London, as 
follows. 

When I was considering what subject to take for this address a keen young geologist 
suggested to me that I should not talk about paleontology, but that I should deal with some 
geological topic. This differentiation between paleontology and geology, by such a geo- 


logical enthusiast, made me wonder for a moment whether all these years I had been 
living in a fool’s paradise, imagining a paleontologist to be a geologist, when in reality 
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he was an unwanted nondescript. Then it occurred to me that the suggestion really re- 
flected a dispersive attitude of mind which is doing grave injury to the science of geology. 
This attitude owes its development, at least in part, to the fact that our science is one which 
has many frontiers, and that it is sometimes difficult to know when we have crossed the 
frontier into some other branch of science, from paleontology into biology, geomorphology 
into geography, mineralogy and petrology into chemistry and physics. The specialist in 
any one of these aspects of geology is inclined to think of others as working in one of 
the kingdoms beyond the frontiers. 

This attitude must tend to have a disintegrating influence upon our science, and to 
weaken its hold upon the minds of the educated public and of those who are responsible 
for the guidance of our educational system. Whatever our special interests may be it be- 
hoves us to safeguard our science as a whole. 

““Geology is the science which investigates the history of the Earth.”’ Expanding the 
phrase “history of the Earth,” Sir Archibald Geikie first refers to the unravelling of its 
physical history, naturally including in this the history of climates and surface forms. He 
then goes on to say: ‘‘Nor does the science confine itself to changes in the inorganic world,” 
and he proceeds to devote as much space as he gave to the physical, in showing that geol- 
ogy is just as deeply concerned with the progression of living forms, for they also play 
their part in earth history. 

The mountaineering geologist, standing on some lofty viewpoint, contemplating 
wondrous scenery and breathing the clean air of the heavenly heights, may be forgiven for 
exclaiming, ‘‘Ah! this is geology!” But he who in less inspiring surroundings excavates the 
jaws of an echinoid, or measures the changing proportions of a lamellibranch, in order to 
discover the laws and processes which culminated in the production of a geologist on a 
mountain peak, may also justly claim to bea student of earth history. Unbending his back, 
he too may truthfully exclaim, “Ah! this is geology!” 


Another interesting sidelight on this point, which also seems to indicate that 
much of our disunity is of our own manufacture, is found in Dr. Harold Jeffreys’ 
reply to president Swinnerton when, for outstanding work in geophysics, he was 
presented with the Murchison Medal of the Geological Society of London. Dr. 
Jeffreys said in part: 

Mr. President: ...I am particularly impressed by your recognition that geophysics 
has something to do with geology, though perhaps you may not go so far as I should and say 
that geology is one of the most important parts of geophysics. 

I take this opportunity, Sir, of again thanking you, and of expressing the hope that the 
increasing coéperation that is now taking place between different earth sciences will be 
for the benefit of all. 


EQUIVOCAL POSITION OF GEOLOGISTS IN THE MINDS OF 
PUBLIC ADMINISTRATORS AND IN THE WAR EFFORT 

I have implied that we geologists are at fault in letting our professional stand- 
ing suffer at least in the eyes of the nation. But has that standing really suffered? 
I think so. As further proof let me quote briefly from Raymond B. Fosdick’s 

Rockefeller Foundation review of 1941. He says: 
. .. Concern for the future is a matter of stern, practical sense. The specialized talents 
and abilities that are meeting this emergency and those that will meet emergencies to 


come are not produced by feverish last-minute activities. No amount of pressure can sud- 
denly create a supply of thoroughly trained and broadly experienced physicists, mathema- 
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ticians, chemists, biologists, economists, and political scientists. These men represent the 
trained intelligence without which a war cannot be won, or a lasting peace achieved. They 
emerge spontaneously, unpredictably, but irresistibly out of long, patient and sustained 
effort. 

The natural sciences, whether in physics or biology or chemistry, can and will be used 
to serve a world at peace as well as at war. 


This is a fine sentiment to which we all subscribe, but where is geology? Is 
its omission just a slip, or are we, as a result of our derelictions, lost to the admin- 
istrative as well as the public eye, even though through us are provided the 
mineral resources for the war, as well as for the aftermath? I fear it is more the 
latter than the former, for I can readily cite scores of similar omissions of geology 
from various important authorities’ lists of the sciences significant both in war 
and in peace. As a single example the report of the British Association on that 
body’s 1941 conference on ‘‘Science and World Order” contains statements re- 
garding every science except geology; and, although many of the participating 
authorities stress the importance of raw materials, only one, Dr. P. W. Kuo of 
China, even mentions the word “geology.” 

Other scientists’ are not bashful in speaking of their fields and their impor- 
tance in the war. Witness the recent letter of Harvard’s chemist president James 
B. Conant to Life, part of which follows. 

In the October 20, 1941 issue of Life... you have referred to the activities of the 
National Defense Research Committee. In pointing out that a large number of physicists 
have been mobilized for work on war projects, you may have left in some readers’ minds 
the idea that this Committee was concerned with physics alone. I should like to point out, 
therefore, that the work involves research and development in fields of physics, chemistry 
and certain branches of engineering. We estimate that 75% of the more distinguished 
physicists of the country (those starred in American Men of Science) are now engaged in 
work for national defense. Similarly, somewhat over 50% of the starred chemists are now 
engaged. 


There is little doubt that some of the geologists’ apparent lack of service to 
the nation in these critical times results from the sterling, but not much pub- 
licized, work already quietly done by the Federal and the various State geological 
surveys, and especially by the petroleum geologists. The American Chemical 
Society, however, with its well organized, yet tremendously diversified, member- 
ship of 28,700,* has increased its national prestige in addition to making an 
important contribution’ to the national welfare merely by being completely 
organized as a body, and by telling the world about it long in advance of the emer- 
gency. Not so for us geologists. Months before the Pearl Harbor tragedy, I was 
talking with five distinguished geologists sufficiently in positions of leadership 

7 Said Dr. M. B. Visscher of the University of Minnesota, as quoted in Science, May 15, 1942, 


“Despite the general belief that the present war is the province of physicists alone, biologists have the 
opportunity of making important contributions to the national effort.” 

8 The secretary of the American Chemical Society, Charles L. Parsons, reports in Science for May 
8, 1942, that the membership is now 30,400! Every geologist should read his statement, much of which 
has direct bearing on points raised in the present paper. 
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to have been able by their approbation to have assured the consummation of 
any reasonable geological program. I suggested that the geologists should, like 
the chemists, make public announcement of their willingness and ability to be of 
service in any national crisis. So strongly unanimous was the negative reaction 
that I had to re-examine my remark to determine whether I had inadvertently 
uttered some monstrous blasphemy. I had not—my companions had heard me 
correctly ! 

Our Association has been relatively foresighted in this matter, having had 
an active committee on the war effort for more than a year although service 
questionnaires were not sent out to members until December 24, 1941. The G.S.A. 
has had a similar committee since December 30, 1941, and it has accomplished 
a great deal in a short time. Their publication of several important papers, 
notably one by Sidney Paige on “‘War; Geologists and Engineering” and another 
on the “Utilization of Geology and Geologists in War Time,” has been extremely 
helpful. The ‘‘Bibliography of Military Geology and Geography,” prepared under 
the direction of W. H. Bucher, and Douglas Johnson’s paper on the “Roéle of 
Geology in the First World War” also fill an important need. It would be per- 
haps fair to say, however, that although these committees—and others in the 
process of formation—have functioned efficiently, and have made some notable 
progress, they have not materially altered the geologists’ position with regard to 
the war effort. Perhaps, as Paige seems to think, it can not be altered to any 
great extent. In the limited time the committees have been active any very con- 
siderable change would have been too much to have hoped for in any case. It 
takes time to catch up with Karl Haushofer’s idea (actually his brilliant Jewish 
wife’s notion) of “geopolitical war’ and strategy. But certainly, somehow, the 
English-speaking world must come to utilize more fully the available geological 
knowledge both directly and indirectly, if they wish to worst the Japanese and 
the Germans who have long made capital out of it. That the English geologists 
are worrying over the same problem is indicated clearly by the following quota- 
tions chosen from 1942 issues of the English journal, Nature. The first is part of 
a report on ““The Use of Science and Scientific Workers in the War.” 

Dr. S. E. Hollingsworth, of the Geological Survey, illustrated how geologists are often 
not called in when sites for factories, camps and air-raid shelters are decided upon. This 
has led to considerable waste when the site is badly chosen in relation to drainage and water- 
supply. 

I need not—though I could—go into a discourse on the same costly neglect 
of geological information in this country. 

Dr. N. F. M. Henry, of the Department of Mineralogy, Cambridge, also asked for 
“a larger place in the war effort for geologists, stating that the British Army has only 
two geologists”! 


Prof. H. H. Read, F.R.S., also speaking of the neglect of geological advice 
has recently stated in Nature that: 
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There appears to be considerable divergence of opinion among professional geologists 
in Great Britain as to the extent to which they and their knowledge can be used in war. 
Some hold that the hundreds of geologists could be employed in the civil defense and armed 
forces; others protest that saturation would be reached by the employment of a score or 
so. Whatever may be the truth of this matter, however, all are agreed that the utilization 
of geological knowledge in the war effort has up to now been singularly haphazard. It is, 
of course, possible that a considerable proportion of the cases of the successful use of such 
knowledge never becomes public, while certain scandalous examples of neglect of geo- 
logical information achieve, on account of theiy news value, a disproportionate notoriety. 
Still if there were but one case of such neglect, the geologist would be entitled to lift up his 
voice. When he is officially informed that a sum approaching half a million pounds has 
been wasted through this cause at one aerodrome site alone, he must be pardoned if he 
becomes speechless, and especially so since, though he may faintly hope that those officials 
responsible for this waste have been liquidated, he is secretly sure that they have been 
promoted to posts with still greater possibilities. 

As Prof. P. G. H. Boswell has pointed out in his presidential address to the Geological 
Society, issued on September 30, the fundamental reason for this haphazard utilization of 
geological knowledge is the lack of awareness on the part of the general public of the con- 
tent of the science. The ignorance is, of course, especially profound among the politicians 
and the higher Civil Servants, while among scientific men it is often deplorable—a result 
in their case arising from a devotion, inculcated in the schools and fostered by examination 
requirements, to the unholy trinity of mathematics, physics, and chemistry. One would 
have expected, on the grounds of value for money alone, a fuller utilization of geological 
knowledge. ... 


Thus far the token data submitted in support of my major thesis have perhaps 
been open to other interpretations by those less protagonistic for geology than 
Iam. I therefore next propose to submit as evidence of one of my major conten- 
tions some examination records whose interpretation can not admit of much di- 
versity of opinion. 


GRADUATE RECORD EXAMINATION? 
INTRODUCTION 


At the last annual meeting of the Association I referred briefly to the Gradu- 
ate Record Examination, and pointed out that the results of this project demon- 
strate that geology is attracting to the graduate schools students less well 
prepared than they should be. The critical long-term significance of this fact to 
the future of the subject scarcely can be overstated. Because this entire matter 
has such sharp pertinence for us all, whether we are engaged in academic or 
economic geology, I now wish to describe in some detail this all too little known 
examination and analyze some of its results especially as they bear on the pro- 
fession of geology. 


9T am very much indebted to C. R. Langmuir and W. S. Learned of the Carnegie Foundation 
for the Advancement of Teaching for making the results of the Graduate Record Examination avail- 
able, and for permitting me to use, in only slightly altered form, much of the information which they 
have assembled pertaining to the examination generally and to geology specifically. I alone, of course, 
am responsible for the conclusions drawn, and for the possibly unwarranted ranking of the students 
in the subject groups. 
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GENERAL CHARACTER AND PURPOSE OF THE EXAMINATION 


Beginnings of project—A 1oo-per-cent increase in the number of students 
attending graduate schools during the last 10 years has given rise to increasingly 
complex problems of admission, classification, and transfer, and this will continue 
to be true despite notable enrollment fluctuations due to the war. The graduate 
schools have always needed, but seldom acquired valid proof that a student’s 
educational resources accumulated during undergraduate days are adequate for 
advanced study. An objective, standardized examination suitable for use through 
some central management appeared to offer more in judging acquired knowledge 
and estimating possibilities of future achievement, than letters of recommenda- 
tion from men of unequal perspicacity and lists of grades from colleges of widely 
varying standards. Accordingly the Graduate Record Examination under the 
sponsorship of the Carnegie Foundation for the Advancement of Teaching was 
devised, and was first administered to entering graduate students at Harvard, 
Yale, Princeton, and Columbia universities in October, 1937. Subsequently, 
Brown, Wisconsin, Iowa, Michigan, Minnesota, and Rochester universities and 
Radcliffe College have adopted it, and well over 10,000 graduate students, 
trained in some 500 different colleges, have taken the examination. 

When it became apparent that the test promised to be successful, it was ad- 
ministered to graduating seniors of some score of liberal arts colleges with the 
hope of using the results for admission to graduate and professional schools, 
and as bases for special awards. The total number of graduates and undergradu- 
ates who have taken the examination is now approaching 25,000. Thus the re- 
sults, within certain limits, must be assumed to be valid and meaningful. 

Nature and limitations of examination.—The Graduate Record Examination 
tests the various divisions of knowledge commonly studied in a liberal arts college. 
The tests are cast in “objective” form, every question having several optional 
answers, each seemingly plausible. Thoughtful discrimination, therefore, is re- 
quired to arrive at the correct answer. This type of examination gives breadth 
of sampling, and, by the provision for objectively exact scoring, makes possible 
a definite score, comparable from one-student to another. The convenient form 
and the method of marking facilitate the use of the test with large numbers. 
When sound scholarship is exercised in the selection of good questions and in their 
distribution over a suitable subject area, wide sampling and comparable results 
are achieved, and the test becomes a tool of fundamental value. 

The use of the examination, however, is limited to the testing of knowledge 
and of whatever the knowledge may be found to carry with it. No attempt is 
made to evaluate originality, initiative or even the acquisition of specified ma- 
terial of a given course. The test scores are thus valuable in that they measure 


10 In addition to the general examination, a series of advanced examinations scaled for testing 
specialized students in 15 separate subjects, including geology, has been prepared. These tests were 
first given in September, 1939, and are now an integral part of the examination. Lack of space pre- 
vents their discussion here. 
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important factors in the educational process, but the results can not be regarded 
as a substitute for a complete appraisal. 

“Most of the examinations were constructed by faculty committees from the 
four original sponsoring graduate schools, and the material was tried out on 
appropriate groups of students before final selection of questions was made. The 
“verbal factor’? and mathematics tests, however, were prepared from material 
supplied by the College Entrance Examination Record. 

Various aspects of use of test—The reliability of the Graduate Record Exam- 
ination is considered to be very high, although there is the usual uncertain zone 
within which differences may lack significance, and sources of unreliability are 
similar to those of any other examination. The examination does, however, re- 
veal both the student who has merely fulfilled formal requirements and the stu- 
dent who has unexpectedly mastered subjects far removed from his curriculum. 


GENERAL RESULTS OF GRADUATE RECORD EXAMINATION 


Results of the Graduate Record Examination indicate that they can be used 
to predict success of a student in graduate school with at least as much accuracy 
as his whole undergraduate record, including his recommendations. If used in 
combination the record and the Graduate Record Examination profile are much 
more accurate than any other criterion; when the record is obscure or unfamiliar 
the profile alone is much superior to it. 

A school may compare its students in a given department with the norm, 
but comparisons between schools and departments are difficult, and interpreta- 
tions reached must be regarded merely as suggestive. This word of caution needs 
even greater emphasis in making combined norm interpretations between stu- 
dents of major interest in any of the fourteen fields presently listed. Nevertheless 
some highly interesting and suggestive data for the geologist’s perusal will read- 
ily become apparent from a detailed study of Figure 1. 

Figure 1 shows, in generalized fashion, the combined results of the Graduate 
Record Examination. On each of the eight vertical lines there is recorded the 
group grade in the general test named at the top. The code letters, and each of 
the 14 major subject groups they designate, are listed near the bottom of the 
plate. Thus it follows that the lightly dashed line connecting all the C’s on con- 
secutive y codrdinates graphically displays the group “profile,” or the norm, for 
students of chemistry beginning their first year of graduate work. In order to 
avoid complexity only five group profiles are indicated, but the others can be 
obtained readily by connecting the appropriate letters. 


RESULTS OF GRADUATE RECORD EXAMINATION 
SIGNIFICANT TO GEOLOGISTS 


An individual, interpreting the results of his own tests, compares his eight 
scores with the average score of students beginning the graduate study of each 
of the 14 different subjects. The average of all first-year graduate students, re- 
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gardless of field of specialization, is 500 on each test. Thus the geology major 
might well expect to score more than 500 in mathematics, physics, and chemistry, 
and less than 500 in history, literature, and the fine arts. This turns out to be 
conspicuously the fact for the latter group of subjects, not strikingly enough the 
case for the former, as is well indicated by the heavy black line showing the group 
profile for geology. 

It is also possible to calculate from the graph the average total standing of 
the 14 groups of graduate students, although the results, which again, it must be 
recalled, are only suggestive, are not too flattering to the geological fraternity. 


TABLE I 


APPROXIMATE RANK AND SCORE OF AVERAGE OF ALL STUDENTS Majorinc IN EACH OF 14 FIELDS 
LisTED, AS COMPILED FROM RESULTS OF TESTS TAKEN IN 8 FIELDs LISTED IN FIGURE 1 


Subject Rank Score Subject Rank Score 
Physics I 540 History 8 491 
Mathematics 2 525 GEOLOGY 8 
Chemistry 3 523 Economics 10 489 
Philosophy 4 520 Fine Arts II 486 
Literature 5 505 Sociology 12 483 
Biological Sciences 6 495 Modern Languages 13 477 
Psychology 7 404 Government 14 473 


Table I, which gives the average standing of students in 14 subjects as a result 
of having taken eight general tests, shows that first-year graduate students in 
geology have compiled a record which does no better than earn them a tie for 
eighth place. Stated in another, and more damning fashion, these embryo geolo- 
gists averaged g points under the average of all men taking the examination, 
and 49, 34, and 31 points respectively below the averages compiled by the budding 
physicists, mathematicians, and chemists. If the standings are arranged, as in 
Table II, so that students in any specialty do not bring up their averages by 
being tested in that specialty, then the youngest geological generation improves 
its record slightly, but climbs only to an undistinguished sixth place. 


TABLE II 


APPROXIMATE RANK AND SCORE OF AVERAGE OF ALL STUDENTS MajorING IN EACH OF 14 FIELDS 
LISTED, AS COMPILED FROM RESULTS OF TESTS TAKEN IN ALL FIELDS 
Except THAT OF STUDENT’S SPECIALIZATION 


Number Number 
Subject Rank Score of Tests Subject Rank Score of Tests 
Physics I 523 7 Sociology 8 483 8 
Philosophy 2 520 8 Economics 9 
Mathematics 3 508 History 10 479 
Chemistry 4 506 a Modern Languages II 477 8 
Psychology 5 494 8 Biological Sciences 12 475 7 
GEOLOGY 6 491 8 Government 13 461 7 
Literature 7 490 7 Fine Arts 14 460 7 


It is also possible to add to the grades of each of the five groups which did not 
have the presumed advantage" of being tested in their own subject, the average 


11 Of course students in fields other than geology would also have been at a presumed disadvantage 
had they taken a general test in geology. 
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amount by which each of the nine other groups, which were so tested, raised 
their standing, that is, 16 points. This very arbitrary addition has been made in 
Table III. With this increase (which was actually 17 points each for physics, 
mathematics, and chemistry, but 26 for students of the fine arts and only g for 
those in economics), the geological contestants still can do no better than sixth 


TABLE III 


APPROXIMATE RANK AND SCORE OF AVERAGE OF ALL STUDENTS MAjorING IN EACH OF 14 FIELDS 

LIsTED, AS COMPILED FROM RESULTS OF TESTS TAKEN IN 8 FIeELps LISTED IN FIGURE 1. SCORES 

MARKED WITH ASTERISK HAVE Hap 16 Points ADDED, THE AVERAGE BY WHICH SCORES ARE RAISED 
BY TAKING EXAMINATION IN FIELD OF STUDENT’S SPECIALIZATION 


Subject Rank Score Subject Rank Score 
Physics I 540 Sociology 8 
Philosophy 2 530* Biological Sciences 9 495 
Mathematics 3 525 Modern Languages 10 493* 
Chemistry 4 523 History II 491 
Psychology 5 510* Economics 12 489 
GEOLOGY 6 507* Fine Arts 13 486 
Literature 7 505 Government 14 473 


place. They do, however, thus achieve a score of 507, which by such an unortho- 
dox and possibly non-valid method of scoring as indicated gives them an artificial 
position of some 5 points above a recalculated average of nearly 502 for all men 
taking the examination. 

It would be possible to labor this point exhaustively but it would only become 
increasingly apparent that geology students entering graduate schools to-day 
certainly are not as well trained generally, definitely do not know as much 
specifically, and possibly, but far less certainly, do not have the intellectual ca- 
pacity of those students entering the other physical sciences. If there is any stra- 
tegic defeat aspect in these figures which can be turned into a propaganda victory, 
it will have to rest first on the fact that whatever the shortcomings of the current 
crop of geologists those shortcomings can not be so explicitly charged to those of 
us here because fortunately we received our training before the development of 
such diabolically revealing tests as just described. Second we may, with a per- 
verse “‘Johnnie-is-dumber-than-me” satisfaction, point to the poor record of 
students in the biological sciences. Or we may in the third instance, with a little 
forgivable malice, call attention to the lowly record made by students in most of 
the non-scientific subjects. I say the malice is forgivable, if not particularly 
profitable, because I doubt if anyone who has had dealings with hydra-headed 
bureaucracy fails to enjoy the even partial confirmation of his suspicions regard- 
ing the intellect of at least a few of those who have chosen government as their 
field of specialization. 


RESULTS OF GRADUATE RECORD EXAMINATION 
SIGNIFICANT TO GEOLOGISTS AND OTHERS 


Digressing momentarily we may profitably wonder whether these Graduate 
Record Examination results are not even more prophetic of disaster for the nation 
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and the world than they are for our own subject. When we remember the growing 
ideas that science is responsible for the world’s ills, and that although it may in- 
deed win the war, it certainly should have nothing to do with establishing the 
peace, then the rather sorry showing of non-science students, whose elder ideo- 
logical brothers sponsor such notions, is particularly disheartening. If there is 
any validity to the conclusions I have drawn from the records, and you may be 
certain that the social scientists and humanists whose “verbal factor’’ score is 
high, will find words to prove that there is none, then the future of the world 
should be entrusted to the scientists and the students of philosophy. And from 
my probably biased viewpoint it would seem logical to suppose that most of the 
philosophers in question approached their subject from the scientific—not the 
metaphysical point of view. Their relatively high standing in the science tests 
supports this idea. 

Without attempting to interpret all the many possible reasons for the real- 
tively discouraging position of the geology students—and some explanations, I 
confess, make possible a more rosy picture than I have painted—it may be in- 
structive to examine the average undergraduate course of study pursued by these 
students. This can best be done by perusal of tables prepared by the Graduate 
Record Examination on the basis of about 5,000 second-semester senior men tested 
at 14 representative eastern institutions in 1940 and 1941. The fact that the 
sampling was sectional and that a total of only 85 majors in geology was involved 
probably does not too materially weaken the validity of the results; and al- 
though the national figures would doubtless be somewhat different, it is unlikely 
they would be very much more flattering. 

Table IV shows, among other things, that some go per cent of the geology 
majors finished their undergraduate training with 8 or more semesters of formal 
study in the subject. Fifty-four per cent, however, had no physics, 26 per cent 
no mathematics, 20 per cent no chemistry, and 43 per cent no biological sciences 
whatever. On the credit side only 25 per cent had no training in modern lan- 
guages, 13 per cent no formal work in English literature, 24 per cent no courses 
in history, and some 35 per cent no training in economics. 

In order that these figures may have more relevancy let us now compare the 
record of the geologists with those of chemists, physicists, and mathematicians.” 
Eighty-seven per cent of the 403 majors in chemistry had no training in geology, 
whereas less than 2 per cent had no formal instruction in mathematics or physics, 
and 50 per cent no courses in biological sciences. In addition 50 per cent of these 
chemistry students had no history, 41 per cent no economics, some 22 per cent 
no work in English literature, and 4.5 per cent no modern language. 

The 103 majors in physics had all taken at least 3 semesters of mathematics, 
and only 4 per cent had no formal work in chemistry. Some 83 per cent, however, 
had no geology and 69 per cent no biological sciences. More than 21 per cent of 


2 Lack of space prevents the inclusion of tables covering the individual physical sciences other 
than geology. 
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these young physicists failed to take courses in English literature, 7.5 per cent 
did not study any modern language, 44 per cent avoided history courses, and 
some 26 per cent took no work in economics. 

The 181 majors in mathematics included 24 per cent who took no physics, 
some 36 per cent who had no chemistry, 85 per cent with no geology, and some 75 
per cent with no biological sciences. Some 35 per cent of these students had 
avoided work in history, 20 per cent took no economics, 18 per cent had no formal 
training in English literature, and 2.5 per cent studied no modern language. 

Table V recapitulates the distribution of courses taken by 803 majors in the 
physical sciences. It shows among other things that physical scientists by and 
large consider geology the least desirable of the sciences, not even excluding the 
biological sciences. Moreover, of the 18 subjects listed only two, education and 
classical languages, found more disfavor than geology, and two others, music and 
fine arts, were elected about as infrequently as our own subject. 

Table VI recapitulates the distribution of courses taken by 398 majors in the 
biological sciences. Like their physical science comrades the biologists eschewed 
contact with geology, for 82 per cent took no formal work in the subject, although 
only some 20 per cent avoided mathematics, 11 per cent physics and 2.5 per cent 
chemistry. In fact the embryo biologists avoided geology more assiduously than 
any of the other 17 subjects except classical languages and education. 

Lack of space makes it impossible to include the complete tables for students 
majoring in humanities and “‘social studies.”’ The 1,010 humanities majors, how- 
ever, found geology not entirely unpalatable, for although 64 per cent had 
nothing to do with the subject, 67 per cent were avoiding chemistry and 81 per 
cent took no physics courses. Mathematics was not elected by some 58 per cent 
of the humanists and 45 per cent failed to register for biological training. The 
2,054 students of “social studies” reacted to geology in approximately the same 
fashion as the humanists. Some 65 per cent of the majors avoided it, but, at the 
same time, some 64 per cent took no chemistry, 81 per cent no physics, 48 per 
cent no mathematics, and 51 per cent no work in the biological sciences. 

I should like to comment at length on the possible significance of these figures, 
but space restrictions make it impractical. It seems apparent, however, that the 
non-science students may well elect geology as a science minor because it is not 
considered a laboratory subject. It may also follow that science students so con- 
spicuously fail to elect geology as their science minor for the very same reason. 
Most serious students of science want laboratory work—most non-science stu- 
dents avoid it by every possible subterfuge. Great as is the need for more field 
work in the training of geologists, the need for well organized and regularized 
laboratory work in geology is even more urgent. Part of our lack of scientific 
standing among scientists may well be charged to the fact that we have not really 
made geology a laboratory science. 
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RECOMMENDATIONS 


I have contended that the profession of geology does not occupy as high a 
position in national esteem, and thus in fundamental national utility, as its 
potential importance warrants. I have cited a few of the data which tend to sup- 
port my contention. Although it is ‘easier to be critical than correct” it seems 
logical to suppose that all of the causes and effects outlined in this paper are inter- 
related. Further, it appears reasonable that if geologists themselves are largely 
to blame for their rather lowly estate, as I believe, then it is far from impossible 
for them to pull themselves up a few rungs higher on the ladder of scientific 
respect. 

Realizing that advice, like criticism, may be given by the tank, but will be 
taken by the drop, I nevertheless wish to continue with my perhaps unmitigated 
presumptuousness and make several suggestions for the good of the science. These 
recommendations are presented first in outline form and then discussed briefly 
in sequence. 

I. Organize an American Geological Association to which each geologist, and 
each person fundamentally interested in the subject, may belong regardless of 
field of specialization, or prime professional affiliation. 

II. Establish and consistently maintain a system of awards to attract the 
highest grade of young men, and women, to the profession. 

III. Establish and consistently maintain a series of rewards to honor out- 
standing accomplishments by members of the profession. 

IV. Inaugurate and consistently maintain a unified, vigorous, and yet dig- 
nified public relations program. 

It is obvious that all of these suggestions are closely related and that, if the 
first were followed completely, the remaining three could be readily facilitated. 


THE AMERICAN GEOLOGICAL ASSOCIATION 


Following the first recommendation involves acceptance of the concept of 
geological Union Now. Such a union is very much needed, for in a period whose 
every news dispatch demonstrates the necessity of federation, the geologists, 
with characteristic perversity, are basement bent on secession. However thor- 
oughly we understand and applaud the motives behind such separationist move- 
ments as that recently effected by the vertebrate paleontologists, we must, on 
reflection, be appalled to witness our special-interest groups breaking off from 
already small nuclei and running away like drops of spilt mercury. 

If organized the A.G.A. presumably should be made up of members of the 
G.S.A., the A.A.P.G., the Paleontological Society of America, the S.E.P.M., the 
Mineralogical Society, the Society of Economic Geologists, the Society of Ex- 
ploration Geophysicists, the Society of Vertebrate Paleontologists, the Associa- 
tion of State Geologists, and certain other members such as some of those belong- 
ing to various engineering societies, and some non-professional geologists 
genuinely interested in the subject. The academic base of individual membership, 
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as in the American Chemical Society, possibly should be set no higher than the 
possession of a 4-year baccalaureate degree from an A.G.A. accredited institu- 
tion, for some of the most important members of the Association might well turn 
out to be amateur collectors, school teachers, principals, and superintendents, 
executives of firms working with natural resources of geological import, various 
conservation enthusiasts, members of mountaineering clubs, inveterate travellers, 
and certain officers of local, State and Federal governments. The participating 
societies would lose not one whit of their individuality, for the bindings of the 
proposed federation would not be tight enough to chafe, though they would be 
firm enough to preserve union, and thus achieve the strength that only comes 
through unity. 

The secretary (who would also serve as general editor) of the A.G.A. probably 
would have to have at least semi-permanent tenure, but the other officers could, 
if deemed wise, be selected from those of the participating societies, possibly on 
some equalized revolving basis. Financial support of the A.G.A. could be secured 
through nominal dues from all members and proportional assessments on each 
of the participating societies. The proposed federation, which with real support 
would readily grow to a membership of over 6,o00—and 10,000 is not an impossi- 
ble figure—presumably would issue no scientific journal in the ordinary sense, 
but would publish a monthly bulletin possibly of ‘‘Science format.” This bulletin 
would print items of interest to all members of the profession, including certain 
general addresses, would carry news items of consequence to geologists, reviews 
of general works whose interest crosses the lines of geological specialization, 
would serve as a journal of geological education, and would be frankly a geological 
‘propaganda sheet” in the very best sense of the phrase. 

Standing committees of the A.G.A. would be the same as those which now are 
duplicated again and again in our present societies; but each participating society 
would have adequate representation on each of the central American Geological 
Association committees. Thus, at long last, one American geological hand might 
well discover, and facilitate, or at least not duplicate, what the other is doing. 

One of the most important of these hypothesized committees might be that 
on Geology in National Affairs.'® This group, without duplicating the efforts of 
the Federal Geological Survey, would be charged with the responsibility of mak- 
ing geological information, ideas, and ideals available to the nation in times of 
peace as well as in periods of war. It does not seem to me that the potential ad- 
vantageous war time use of such information is even nearly so limited as has been 
suggested by some. But it would be the business of the standing committee to 
ascertain and disseminate the facts—not in a few months after a war is declared, 
or after a disaster eventuates, or when the exhaustion of a natural resource looms 
so imminent that all may see—but far in advance of any possible national emer- 
gency. Undoubtedly Japanese geological advice helped materially to set the 


13 See the “First Report of the War Policy Committee of The American Institute of Physics,” 
Science, May 15, 1942. 
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stage successfully for their recent production “Conquest.” An enlightened geo- 
logical staff officer, working with a staff which was enlightened geologically, 
might well have helped the Allied cause in pointing out, on the basis of natural 
resources sought, more clearly than apparently was done, the few areas which 
should have been defended at all cost. 

The Committee on National Affairs would also discuss such weighty matters 
as the substitution of women for men in the geological industries, especially dur- 
ing war times, would make certain general decisions as to the disposition of 
geological manpower during national emergencies, would consider such practical 
matters as training for all military men in topographic and aerial mapping and 
map interpretation, and might even discuss such seeming geological impracticali- 
ties as the possibility, by directed bombing along the major fault lines, of hasten- 
ing the next great Japanese earthquake, which, on a periodicity basis, is due 
sometime in the next few years. 

A standing committee for studying the teaching of geology and the curriculum 
in the subject would possibly be able to establish the teaching of geology in the 
high schools, not necessarily to recruit more persons to the field, for we appar- 
ently have an ample number at present, but to broaden the base of public under- 
standing and support of our profession. For the good of the nation the time should 
soon come when no State or Federal legislator should be without some formal con- 
tact with geology. A really good high-school text in the subject’ might be the 
opening gun in our campaign to re-establish geology as part of the secondary 
schools curriculum so that our potential political leaders will have the chance to 
make that contact. In addition to seeing that such a book is written and adopted, 
the curriculum committee might also play an important réle in making some such 
test as the Graduate Record Examination standard for the evaluation and selec- 
tion of geology students entering the graduate schools. Our own excellent and 
enterprising curriculum committee has been doing remarkably fine work, but in 
order to accomplish what our committee thinks is needed, the G.S.A., largely a 
body of teachers—which the Association is not—must join hands in the effort. 
This is just another reason for establishing the A.G.A. 

There can be little question that Paige and others are correct in asking that 
geology students acquire additional tools for their science through taking more 
extensive work in mathematics, physics, and chemistry, especially during war 
time. To this I should add more work in statistics, in modern languages, in com- 
position and public speaking, and in biological theory; and, without being too 
iconoclastic, more thorough work in geology itself, the need for which subject 
seems to get lost in the constant struggle for more prerequisities. But if the stand- 
ing of the profession can be elevated, and if, therefore, better men can be attracted 
to it, and, if through standard tests, rather than through haphazard recommenda- 


14 The present tendency to develop and use ‘‘General Science” texts in high schools and colleges 
is understandable, and has been strongly defended. Unfortunately if there is any geological section in 
such texts it commonly has been almost completely emasculated, and in many instances it has been 
written by someone with practically no formal training in geology. 
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tions, we can definitely pick the best of the improved group, then the curriculum, 
important as it is, is of far less importance than you may suspect. R. C. Moore 
was an undergraduate classics student; E. S. Bastin was not formally trained in 
economic geology; Kirtley Mather, known as a physical geologist, was trained 
as a paleontologist; and some of the best geologists in this or any other association 
have had precious little formal training. Good men are more important to us than 
good curricula, but, of course, we must have both. Inasmuch as the Association 
curriculum committee is soon to bring in its report, the curriculum itself will 
not be discussed in this paper. 

The A.G.A. should be sponsored by the present officers of the major geological 
societies. If for any reason this Association is interested in codperating, but does 
not want to take the lead, then some disinterested but sympathetic organization 
such as the National Research Council might well be persuaded to set up the 
organizational machinery.” 


SYSTEM OF AWARDS 


In order to attract the best men, in competition with the other sciences which 
have the advantage of industrial fellowships, we must not only improve the 
standing of the profession, but we must set up scholarship and fellowship awards 
at various college and university levels, and prizes for high-school essays, col- 
lections and the like should be established. A committee of the A.G.A. might act 
as a clearing-house organization for this purpose. Awards eventually should be 
established and maintained by each of the participating societies as well as by 
industrial concerns with which many of the members of the proposed A.G.A. 
“would be associated. These companies through their awards could, to a certain 
extent at least, control the course of study of their selectees although they would 
not necessarily pick the recipients. No doubt a mutually advantageous ‘‘work 
summer-study winter’ program could be evolved which would provide students 
with the necessary small funds, and, at little cost, the companies with valuable 
data in making a pre-graduation selection of the better men for their more or 
less permanent staffs. Every geological society should be supporting the educa- 
tional program of some outstanding student, for how is it possible for a society 
to be fostering research and insuring its own future if it does not concern itself 
with increasing, at the source, the quality of its future leaders and researchers? 
Every petroleum company, and many other corporations utilizing geological re- 
sources, should for purely selfish reasons, if not for many better ones, be con- 
tinuously financing the education of one or more outstanding geological neo- 
phytes. 


18 Possibly Section E of the A.A.A.S. might be the nucleus around which the A.G.A. could form. 
Geologists generally forget the outstanding réle their geological forefathers played in laying the corner- 
stones for many important scientific societies, and very few remember that The Association of 
——.” Geologists and Naturalists became the American Association for the Advancement of 

ience. 
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SYSTEM OF REWARDS 


Rewards often make the man. More important, in a subtle fashion, they may 
help make a science. It has been true in our competitor physical sciences, and 
could be true for geology. Every honor-awarding society as well as each individual 
honored is enormously bettered in the layman and the administration eye, and 
the recipient of the medal or other reward is, in most cases, not tremendously 
harmed by the granting of the bauble. Geologists seem, however, singularly 
reluctant properly to reward their fellow workers. I am not suggesting that we 
should all become bemedaled generals in the geological army. Far from it! But 
the chemists and physicists especially have impressed administrators and the 
public with a group of medals and awards given notably to younger men. Even 
more significant their practice has served to attract good men to those professions 
and to spur them on once they become professionals. But, so far as I am aware, 
this Association and affiliated societies paradoxically are without any awards at 
all, and the G.S.A. has, for the most part, persisted in giving its greatest honor 
to eminently deserving men past 3 score years and 1o. Such men by all means 
should be so rewarded, but a series of somewhat lesser honors in the form of well 
publicized medals and travelling fellowships ultimately should be set up, say, in 
one category for men of 30 years and under, and for those perhaps not beyond 
their 40th birthday in another. Such rewards should be given for outstanding 
field work, for distinguished laboratory results, for imaginative thinking in any 
geological line, and for public as well as geological service generally. Whether 
the A.G.A. ever comes into existence or not I hope this organization will take the 
lead in this important step in the process of lifting ourselves by our own boot- 
straps. It is no accident that geologists are, on the average, the oldest by a wide 
margin of all scientists in reaching the star of so-called distinction in the American 
Men of Science. It is only in part due to the superstructure rather than the base- 
ment character of our subject—equally is it the fault of ourselves who long have 
persisted in perpetuating the notion that academic geology at least is an old 
man’s subject. There is no better group than this Association to dispel that idea. 


PUBLIC RELATIONS PROGRAM 


All that has been recommended before and many possible procedures which, 
for lack of space, are not herein suggested, would form part of the restrained, 
but I should hope, astute, public relations program of the A.G.A. This program 
might well have as its first objective the establishment in the public consciousness 
of the words “geology,” “geologist,”’ and ‘“‘geologicals.”” One big step toward this 
goal could be taken by all of us without benefit of organization, were we merely 
to add the word “geologist” to whatever descriptive sub-field title under which 
we now like to hide our geological connections. So far as is possible let us, for 
public relations purposes, call the paleontologist an organic or a biologic geolo- 
gist, the mineralogist a mineral geologist, and so forth. The chemists follow this 
plan consistently with great good accrued fortune to seni i and do not 
even blench at the designation “rubber chemist.” 
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Were we to improve the standing of the word “geology” perhaps, after a 
time, the program might also be successful in aiding a move toward the consolida- 
tion of sub-field departments into centralized and well integrated departments of 
geology. This would make possible the well rounded training of young men enter- 
ing our profession, who to-day perhaps too commonly are, for instance, either 
over-fed on paleontology because perhaps the organic geologists do not like the 
physical geologists, or have had a steady diet of rocks and minerals in all of their 
varied dishes because the physical geologists abhor fossils. 

But, if like Humpty Dumpty, the geological sub-fields are now so broken up 
that it is impossible ever to put them back together again, at least under the 
term geology, then I suggest we fit back the pieces of the geological jig-saw 
puzzle and call the resulting picture Geoscience.'* This is, of course, a compromise 
and, to a large extent, a sort of dodge, but such a partial solution of one of our 
problems would be eminently worth while should an American Geoscience Associ- 
ation be destined to succeed whereas an American Geological Association would 
be marked for failure. 

Whatever the name of the Association, its public relations program would 
also involve enlisting in another fashion the aid of the industrial concerns which 
are predicated on the natural resources. If these concerns could, as I hinted 
earlier, only be persuaded that it would be good business to feature geology and 
geologists in their advertising programs, half of our battle would have been won. 
With the influence of a truly national organization behind us we could go to 
industry, to Government, and to the public with a far stronger case than we now 
can present. 

CONCLUSION 


If you have been galled by this perhaps undiplomatic discussion, I am con- 
trite, but unreconstructed. If you think that I have been gulled about the national 
standing of geology, I shall only wish, without hope, that you are right. But I 
take it that all agree that whether or not my fears are false and my panaceas 
imbecilic, geology deserves only the best from us and from the nation because, 
whether in war or peace, the availability of our natural resources, and the na- 
tional understanding of the geological philosophy of time and change, must be 
increased for the sake of all men of good will. 

Finally for the benefit of those whom I can neither convince of our danger or 
enlist in the cause I leave the solace of Lord Byron’s words: 

Believe a woman or an epitaph 
Or any other thing that’s false, before 
You trust in critics. 

16 There probably is much to be said in favor of the creation of university departments, institutes, 
or divisions of GEOSCIENCE. These might teach and investigate, among other things, the origin, 
discovery, development, and conservation of natural resources of all types, would work and consult 
in the fields of economic geology and geography, seismology, meteorology, and oceanography, in all 
phases of mapping, of geophysics and geochemistry, and in most phases of ‘‘geopolitics” not already 
mentioned. The staffs might be recruited from the existing departments of geology, geography, physics, 


chemistry, botany, e: onomics, and statistics, whose organization would not be disturbed, and might 
well be improved by such a plan. 


BULLETIN OF THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
VOL. 26, NO. 7 (JULY, 1942), PP. 1250-1276, 1 FIG. 


DEVELOPMENTS IN NORTH LOUISIANA AND 
SOUTH ARKANSAS IN 1941! 


B. W. BLANPIED? anp ROY T. HAZZARD? 
Shreveport, Louisiana 


ABSTRACT 


During the year 1941, 26,183,478 barrels of oil and distillate were produced in South Arkansas 
and 26,770,512 barrels in North Louisiana. During December, 1941, there were 2,936 oil- and distillate- 
producing wells in South Arkansas and 4,153 wells in North Louisiana. 

Two hundred seven wells were drilled in South Arkansas during 1941 with the total of 853,032 
feet. In North Louisiana 798 wells were drilled with the total of 2,355,514 feet. Of the total of 1,005 
wells drilled in South Arkansas and North Louisiana, 564 were oil wells, 123 were gas and gas-distillate 
wells, 187 were dry holes in fields, and 131 were wildcat dry holes. 

In South Arkansas, during 1941, Hosston (“Travis Peak”) oil was discovered in the Smart sand 
area of the Stephens field of Columbia County. Cotton Valley oil was discovered in the East Schuler 
field in Union County, and Smackover limestone gas-distillate in the Macedonia field, in Columbia 
County. Smackover limestone oil was discovered in the Mount Holly field, Union County, and in the 
Patton field, Lafayette County. 

In North Louisiana, during 1941, six Eocene Wilcox sand oil fields were discovered in La Salle 
Parish and two in Catahoula Parish, and one gas-producing area in Caldwell Parish. 

Lower Cretaceous Pettit limestone oil was discovered in the Haynesville field, Claiborne Parish, 
during 1941. Other Claiborne Parish discoveries were the Athens and North Lisbon fields where gas- 
distillate was found in the Hosston (‘“Travis Peak’). Smackover limestone gas-distillate also was de- 
veloped in the North Lisbon field, the only Smackover production to date in North Louisiana. 


INTRODUCTION 


Total production figures for South Arkansas and North Louisiana for the 
year 1941 reflect the new discoveries made during the year. New developments 
in South Arkansas resulted in an increase in production during 1941 over 1940 
of more than 3 million barrels, and in North Louisiana, the increase was more 
than 23 million barrels. 


TABLE I 
BARRELS OF O1L PRopUCED, SouTH ARKANSAS AND NorTH LOUISIANA 
1940 1941 Accumulated to End of 1941 
South Arkansas 25,497,688 26,183,478 522,218,272 
North Louisiana 24,215,124 26,770,512 538,658,188 
Total 49,712,812 52,953,990 1,060,876,460 
TABLE II 
NUMBER AND Total FEET OF WELLS DRILLED, 1941 
SOUTH ARKANSAS NORTH LOUISIANA SUMMARY 
No. Feet No. Feet No. Feet 
Oil wells go 349,408 474 1, 206,983 564 = 1,556,301 
Gas and gas-distillate wells 28 244,913 95 295,925 123 540,830 
Dry holes in fields 53 169,029 134 432,606 187 601 , 635 
Dry holes—wildcats 36 89, 682 95 420,000 131 509,682 
Total 207 853,032 798 2,355,514 1,005 3,208,546 


1 Presented by title before the Association at Denver, April 22-24, 1942. Manuscript received, 
June 15, 1942. This article is published with the permission of the Gulf Refining Company. 


2 Geologist, Gulf Refining Company. 
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TABLE III 
GEOLOGIC DISTRIBUTION OF PRODUCING WELLS IN 1941 


SOUTH ARKANSAS 


NORTH LOUISIANA 


Oil Gas-Dist. Gas Oil Gas-Dist. Gas 
TERTIARY EOCENE 
Claiborne I 
Wilcox 243 _ 9 
243 10 
UPPER CRETACEOUS 
Nacatoch II 44 2 
Monroe gas rock — _— 48 
Chalk rock 126 _ — 
36 178 50 
LOWER CRETACEOUS 
Paluxy 5 _ 2 
Upper Glen Rose 19 = — 
Lower Glen Rose 8 4 20 
Hosston (“Travis Peak’’) 26 2 2 — 
31 2 48 6 22 
JURASSIC 
Cotton Valley 7 _ _ 5 6 
Smackover limestone 16 26 I 
23 26 5 7 
Grand total 90 26 2 474 13 82 
TABLE IV 
SoutH ARKANSAS Ort FIELDS 
Oil Wells Gas Wells Dry Holes 
County Field Total Average Total 
No. Feet Initial Initial No. Feet Initial No. Feet 
Barrels Barrels MM} 
Columbia Atlanta 5 41,088 1,747 349 
Columbia Dorcheat 3 26,768 623 208? 
Columbia Magnolia ‘I 7,517 600 — — = 3 18,900 
Columbia and Stephens 
Ouachita (Smart Area- 10 37,088 2,040 204 — _ _ 3 10,582 
Travis Peak) 
Columbia Village I 7,427 72 
Lafayette Buckner 4 29,086 685 171 _ 
Lafayette Stamps — — = = I 7,578 
Miller Fouke 5 18,684 1,249 250 5 19,428 
Nevada Troy 13 22,468 823 63 = _ = 2 4,679 
Ouachita McDonald I 1,620 45 — 3 5,328 
Ouachita Stephens i 2,200 3 — = = I 2,200 
Union East Schuler 4 26. 133 840 210 — — 2 12,007 
Union El Dorado I 7,820 8 — — _ I 608 
DPN‘ 
Union Hillsboro 4 9,029 127 37 _ _ _ 3 6,787 
(T18S, R14W) 
Union Mt. Holly I 75372 — — 
Union Nick Springs I 3,793 300 — _— 3 II,O14 
Union Rainbow City 2 6,129 150 75 _ _ 5 14,887 
Union Schuler 2 6,975 758 379 — = = = _ 
Union and 1 PB 
Ouachita Smackover 17 38,782 821 48 _ _ _ 13 27,512 
3 DPN‘ 3 DPN‘ 
Union Urbana 13 40,923 2,025 155 2 6,829 40 7 18,182 
Av. 20 2 DPN‘ 
Total go 349,408 14,140 — 2 6,829 4° 52 159,692 


1MM, 1 million cubic feet of gas. 
2 Gravity, 46°-48°. A.P.I. 


3 PB, plugged back. 


4 DPN, deepened. 
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TABLE V 
SoutH ARKANSAS GAs AND GAs-DIsTILLATE FIELDS 
Gas and Gas-Distillate Wells 
Total Initial Dry Holes 
County Field No. Feet Bbls. MM No. Feet 
Columbia Dorcheat 8 71,483 2,073 18.3 _ — 
(Av. Init. 259 Bbls.; 
2.2 MM; Grav. 60°) 
Macedonia 6 2,206 23.4 
(Av. Init. 382 Bbls.; 
4 MM) 
Lafayette McKamie 12 112,870 5,213 26.7 I 9,337 
(Av. Init. 434 Bbls.; 
2.1 MM; Grav. 58°-61°) 
Total 26 238,084 9,582 68.4 I 9,337 
MM, 1 million cubic feet of gas. 
TABLE VI 
SouTH ARKANSAS WiLpcaT Dry HOLEs 
County No. Feet County No. Feet County No. Feet 
Arkansas I 4,372 Lee I 3,807 Saline I 680 
Clark 9 8,628 Miller I 6,505 Sevier I 1,043 
Columbia 2 £1,525 Nevada 3 4,414 St. Francis 2 4,765 
Dallas I 1,463 Ouachita 5 15,461 Union 5 20,490 
Jefferson I 1,693 Prairie I 1,334 Woodruff 2 3,502 
Total 36 89, 682 
TABLE VII 
New DIscovERIES, 1941, IN SoUTH ARKANSAS 
Comple- Initial Oil Production Pay Total 
Name County Company and Farm Location tion (Barrels per Day; Depth Formation Depth 
Date Gravity, Degrees) (Feet) (Feet) 
Stephens Columbia Crow Drlg. 12-15S-20oW 2-19-41 116 flowing; 31.2°; SW. Perf. 3,417- “Travis Peak” 6,050 
(Smart sand) (O’ Farrell & a 3,425 sand (Lower Cret.) 
J. W. Smart 1 
Schuler Union Roberts & Murphy 7-18S-17W 5-4-41 ° (2% SW & Re-perf. Cotton Valley 7,775 
(C. D. Justiss) TP 725  6,922-6,928 (Jurassic); 
Leone 1 sand (plug- 1,456 feet 
back Jones below top 
sand well) 
East Schuler Union Crescent Drlg. Co. 13-18S-17W 6-6-41 165; 43.1°;GOR16,800/1; Perf. 5,542- Cotton Valley 7,702 
W. A. Burns 1 CP 1,750; TP 1,700 5,546 sand (Jurassic); 
Morgan zone 
EI Dorado Union C. H. Murphy, Jr. 33-18S-15W = 6-25-41 = 853. 43°; 85 bbls. SWdaily _ Perf. 6,023- Cotton Valley 7,820 
Cates C-1 6,027 sand (Jurassic); 
700 feet be- 
low top 
Macedonia Columbia McAlester FuelO. Co. 16-18S-21W 7- 9-41 340 flowing: 58° Perf. 8,906- Smackover Is. 9,021 
L. Franks 1 18/64 BHC; 25/64 THC; 8,o14 nsstene (Jurassic) 
TP 2700; CP 2800; BHP 
3930; GOR 10,000/1 
Patton Lafayette Tide ie le 29-17S-24W 10-10-41 248; 45.5°; } TC; GOR Perf. 9,312- Smackover Is. 9,503 
il Co. et al 4107/1; TP 1500; CP 1750 9,340 limestone (Jurassic) 
H. Moore Jr. Unit 1 
Mt. Holly Union Atlantic O. & R. Co. 15-17S-18W 38.0°; 11/64 TC; Perf. 7,166- Smackover Is. 7,372 
& Phillips Pet. Co. GOR 2000/1; TP 2050; 7,168 limestone (Jurassic) 


M. E. Davis Unit 1 


SW, salt water 

BPH, barrels per hour. 

BS, sediment. and drilling mud 
from shake-out test of oil. 

CP, casing pressure in pounds. 
TP. tubing pressure in pounds, 
GOR, gas-oil ratio. 


CP 2375 


BHC, bottom-hole choke, in inches. 
THC, top-hole choke, in inches. 
BHP, bottom-hole pressure, in pou 
hes tubing choke, in inches. 
Gravity of oil in degrees. A.P.I. 


nds. 
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NEW DEVELOPMENTS IN 1941 
SoutH ARKANSAS OIL AND GAS FIELDS 


COLUMBIA COUNTY—MOULTON DISTRICT 
MACEDONIA GAS-DISTILLATE FIELD 


SECS. 15, 16, AND 21, T. 18S., R. 21 W. 


The discovery well of the Macedonia field, the McAlester Fuel Oil Company’s 
Franks A-1, Sec. 16, T. 18 S., R. 21 W., is approximately a mile east of the settle- 
ment of Macedonia, and approximately 7 miles southwest of the town of Mag- 
nolia. The well was completed, July 9, 1941, in the Reynolds odlitic limestone 
member of the Smackover limestone, producing 340 barrels of distillate per day 
through 18/64-inch tubing choke. The casing pressure was 2,800 pounds; tubing 
pressure, 2,700 pounds; gas-oil ratio, 10,000 to 1; gravity, 61°. To the end of 1941 
there were 6 gas-distillate wells in the field. 

The structure of the Macedonia field, as mapped on top of the Smackover 
limestone, is an elongate anticline with east-west axis. It is probable that the 
west end of the Macedonia structure is separated from the Dorcheat structure by 
a structural saddle. The proved productive area to the end of 1941 approxi- 
mated 1,200 acres. The total production of distillate to the end of 1941 was 
119,760 barrels. 


COLUMBIA AND OUACHITA COUNTIES—STEPHENS DISTRICT 
STEPHENS OIL FIELD—SMART SAND AREA 


SECS. 12, 13, AND 14, T. I5 S., R. 20 W., AND SEC. 7, T. 15 S., R. 19 W. 


Deep-sand production was discovered in the northwest part of the Stephens 
field by the Crow Drilling Company’s (O’Farrelland Turner) J. W. Smart No. 1, 
Sec. 12, T. 15 S., R. 20 W., completed in February, 1941, with an estimated 
initial of 16 barrels of 31.2° gravity oil and several hundred barrels of salt water. 
Casing was gun-perforated between depths of 3,417 and 3,425 feet. The producing 
sand is in the upper part of the Hosston formation (‘Travis Peak’’). The Smart 
well was drilled to the total depth of 6,050 feet and tested salt water in the 
Smackover limestone. 

The Smart Sand area is approximately 4 miles northwest of the town of 
Stephens. At the end of 1941, 10 oil wells and 3 dry holes had been completed in 
the Smart sand. Of the 10 producing wells, 9 are closely grouped in approxi- 
mately 100 acres near the common corner of Secs. 12, 13, and 14. One well is 
in the SW. 4, SW. j of Sec. 7, T. 15 S., R. 19 W., approximately ? mile east of the 
group. It is probable that the Smart Sand producing area may ultimately cover 
300 acres. 

The accumulated production from the Smart sand at the end of 1941 was 
64,891 barrels. 
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LAFAYETTE COUNTY—-STAMPS DISTRICT 
PATTON OIL FIELD 


SEC. 29, T. 17 S., R. 24 W. 


The Patton field is approximately } mile east of the station of Patton on the 
St. Louis and Southwestern Railway, and 6 miles west of the center of the 
McKamie field. The discovery well, the Tide Water-Seaboard Oil Company 
et al. H. Moore Jr. Unit No. 1, Sec. 29, T. 17 S., R. 24 W., was completed, 
October 10, 1941, with an initial of 248 barrels per day of 45.5° gravity oil 
through j-inch tubing choke. The gas-oil ratio was 4107 to 1; tubing pressure 
1,500 pounds; casing pressure 1,750 pounds. Casing was perforated at 9,340 feet 
in the Reynolds odlite member of the Smackover limestone. The top of the 
Smackover was recorded at 9,269 feet; total depth, 9,503 feet. 

The Tide Water well is only 100 feet lower structurally on top of the Smack- 
over limestone than the nearest producing well in the McKamie field. It may be 
that the Patton field is on a small closed structure separate from the McKamie 
structure, or on a nose extending westward from the McKamie structure. The 
ultimate producing area can not be forecast at this time. The total accumu- 
lated production at the end of 1941 was 13,146 barrels. 


UNION COUNTY—TUBAL DISTRICT 
EAST SCHULER OIL FIELD 


SECS. 13 AND 14, T. 18S., R. 17 W. 


The East Schuler field is g miles southwest of El Dorado and 4 miles east 
of the center of the Schuler field. The discovery well, the Crescent Drilling Com- 
pany’s Burns well No. 1, Sec. 13, T. 18 S., R. 17 W., was completed on June 6, 
1941, with an initial of 165 barrels per day of 43° gravity oil from a sand of the 
Morgan zone of the Cotton Valley formation. The discovery sand of the East 
Schuler field occurs 180 feet below the top of the Cotton Valley formation. 

The Atlantic Refining Company’s Briggs No. 1, Sec. 13, T. 18 S., R. 17 W., 
completed, October 26, 1941, discovered a second oil sand in the Morgan zone. 
The ‘‘Briggs sand” occurs 70 feet lower stratigraphically than the Burns sand. 
At the end of December, 1941, there were 3 “Burns” sand oil producers and 1 
“Briggs” sand producer in the East Schuler field. Two dry holes have been 
drilled. Forty-acre spacing prevails in the field. The ultimate producing area may 
not exceed 240 acres. Total production at the end of December, 1941, was 45,767 
barrels. 

UNION COUNTY—UPLAND DISTRICT 
EL DORADO OIL FIELD—COTTON VALLEY SAND DEVELOPMENT 


SEC: 33, 1: 25 W. 
The C. H. Murphy Jr. Cates C-1, Sec. 33, T. 18 S., R. 15 W., completed 


as a small oil producer in a sand in the Cotton Valley formation, is in the south 
part of the El Dorado oil field, 6 miles south of El Dorado. It was drilled to 
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7,818 feet, penetrating 115 feet of the Smackover limestone which contained 
salt water. The Buckner formation was not present. Seven-inch casing was set 
and cemented at 7,642 feet. Gun perforations were made at 7,583 to 7,589 feet 
(19 shots) to test the Jones sand equivalent. A drill-stem test with tool open 1 
hour recovered ro stands of oil-cut mud. These perforations were squeezed off, 
and tests of sands stratigraphically higher in the Cotton Valley were made at 
various depths. 

The producing sand at 6,022-6,037 feet was perforated from 6,023-6,027 
feet with 12 shots. The top of the sand is 700 feet below the top of the Cotton 
Valley formation. It may be correlated with one of the sands occurring in the 
Morgan zone of the Schuler field. 

Initial production from the sand in the Cates C-1 well is reported as 85 barrels 
per day of 43° gravity oil and 85 barrels per day of salt water. Total production 
from the well at the end of 1941 was 3,917 barrels. No other wells have been 
drilled in the El Dorado field to test the oil possibilities of the Cotton Valley 
sands encountered in the Cates C-1. 


UNION COUNTY—LISBON DISTRICT 
MOUNT HOLLY OIL FIELD 


SEC: 15; We 


The Mount Holly discovery well, the Atlantic Refining Company and 
Phillips Petroleum Company’s Davis Unit, No. 1, Sec. 15, T. 17 S., R. 18 W., 3 
miles south of the town of Mount Holly, was completed, November 5, 1941, 
flowing 251 barrels per day of 38.9° gravity oil through 11/64-inch tubing choke. 
The gas-oil ratio was 2,000 to 1; casing pressure 2,375 pounds; tubing pressure 
2,050 pounds. Production is from the porous Reynolds odlitic limestone member 
of the Smackover limestone. The top of the Smackover limestone was encoun- 
tered at 7,139 feet; casing was gun-perforated from 7,166 to 7,168 feet. The dis- 
covery well was located on a seismograph prospect. The extent of the producing 
area can not be forecast at this time. Total production at end of 1941 was 10,075 
barrels. 

UNION COUNTY—TUBAL DISTRICT 
SCHULER OIL FIELD—LEONE SAND DEVELOPMENT 


SECS. 7 AND 18, T. 18 S., R. 17 W. 


A new producing sand in the Cotton Valley formation was discovered in the 
Schuler field in.1941. Two wells have been completed in this new sand. The 
discovery well was Roberts and Murphy’s Leone No. 1 (C. D. Justiss), Sec. 7, 
T. 18 S., R. 17 W., a Jones sand producer with total depth of 7,775 feet. It was 
plugged back and reperforated at 6,922-6,928 feet in the Leone sand and was 
completed, May 4, 1941, flowing 15 barrels of 44° gravity oil per hour. The Leone 
sand occurs approximately 1,455 feet below the top of the Cotton Valley forma- 
tion. 
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The Jones sand (basal Cotton Valley) had been the most prolific producing 
sand of the Schuler field, with lesser production from the Morgan Sand zone 
(upper Cotton Valley) and the Smackover limestone. 

A second Leone sand producer, the Marine Oil Company’s M. D. Justiss 
No. 6, was completed, September, 1941, flowing 428 barrels of 47° gravity oil 
daily. 

Under the present unitization program many Jones sand wells have been 
closed in; some of these wells may be plugged back and reperforated in the 
Leone sand. 

The accumulated oil production from Roberts and Murphy’s Leone well No. 1 
at the end of 1941 was 10,174 barrels. Production figures for the Marine Oil 
Company’s Justiss well No. 6 were not available since its production was in- 
cluded with Morgan sand production. 


IMPORTANT TESTS IN SOUTH ARKANSAS IN 1941 


ARKANSAS COUNTY—DE WITT DISTRICT—WILDCAT 
SEC. 23, T. 5 S., R. 3 W. 

The Blackwell Oil and Gas Company’s Fox No. 1 was completed in June, 
1941, at the total depth of 4,372 feet, in Paleozoic rocks. The top of the Upper 
Cretaceous was encountered at 3,581 feet and the top of the Paleozoic at 4,337 
feet. Lower Cretaceous and Jurassic rocks were not present. Bottom-hole cuttings 
were made up of fragments of dense quartzitic sand and black slate. The well is 
located approximately 20 miles north and slightly east of the Columbian Fuel 
Corporation’s Victoria Cross No. 1, Sec. 34, T. 8 S., R. 3 W., Desha County, 
which was drilled during 1938. Coarse-grained granite was encountered in this 
well at the depth of 4,875 feet. 


CLARK COUNTY—PRESCOTT AND WHELEN DISTRICTS— WILDCATS 


During 1941, Coker and Grieves e¢ al. drilled 8 shallow wells in Clark County, 
one of which, the Williams No. 1 well, Sec. 7, T. 11 S., R. 19 W., 3 miles southeast 
of the town of Whelen Springs, encountered the basal part of the Smackover 
limestone in contact with Tokio gravels at the depth of 1,420 feet. The top of the 
Eagle Mills redbeds was encountered at 1,680 feet. 

King’s McKenzie well No. 1, Sec. 30, T. 19 S., R. 19 W., 23 miles northeast 
of Whelen Springs, drilled during 1941, encountered Eagle Mills redbeds below 
the basal Tokio gravels at the depth of 1,330 feet. 

In 1940, King’s Ross well No. 1, Sec. 3, T. 10 S., R. 21 W., was abandoned as 
a dry hole at 2,607 feet. This well is 8 miles northwest of Whelen Springs and 53 
miles southwest of Gurdon. The top of the Eagle Mills redbeds was encountered 
at the depth of 825 feet, and at the total depth of 2,607 feet the well had not 
reached Paleozoic rocks. The air-line distance northwest from the Ross well to 
outcrops of Paleozoic rocks, underlying Tokio gravels, is approximately 14 miles. 


—— 
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Paleozoic rocks underlying the basal Tokio gravels, were encountered in a 
well located 9 miles due east of Gurdon. 

Logs of the Clark County wells with available sample information, used in 
conjunction with driller’s logs of wells located in adjacent counties, make it pos- 
sible to present a fairly detailed pre-Tokio subsurface picture of the feather-edge 
distribution of the Jurassic rocks which underlie South Arkansas, the existence 
of which was unsuspected until the advent of deep drilling in South Arkansas. 

The 1,780-foot thickness of Eagle Mills redbeds, encountered in King’s Ross 
well, may in reality include redbeds equivalent in part to the Morehouse forma- 
tion which underlies the Eagle Mills salt in northeast Louisiana. 


LAFAYETTE COUNTY—STAMPS DISTRICT—STAMPS OIL FIELD 
10'S, 


The Ohio Oil Company’s Garner No. 1, the third Smackover limestone test 
drilled in the Stamps field, encountered the top of the Eagle Mills salt at 7,554 
feet and was abandoned at the total depth of 7,577 feet in salt. The top of the 
Smackover limestone was encountered at 6,937 feet in the Ohio test, 255 feet 
higher structurally than in the Shell—Ohio’s Warren well located approximately 
4,250 feet southeast in the same section. 

The Stamps fault, with downthrow on the north, was encountered in the 
Garner well below the base of the massive anhydrite between depths of 5,600 
and 5,700 feet. An estimated 2,700 feet of section was cut out. An approximate 
thickness of 1,180 feet of Paluxy was present in the Garner well. Pre-Upper Cre- 
taceous movement on the Stamps fault preserved this Paluxy section in the down- 
faulted block. Wells located on the upthrown side of the Stamps fault find basal 
Upper Cretaceous resting on upper Glen Rose. This 1,180-foot section of Paluxy in 
the Garner well is nearly a complete section, since the Paluxy section of the Ro- 
dessa field is approximately 1,200 feet thick. 


New DEVELOPMENTS IN 1941, NORTH LOUSIANA OIL AND Gas FIELDS 
CALDWELL PARISH—COLUMBIA DISTRICT—CLARKS GAS FIELD (KELLY) 


The Clarks gas field is 4 miles southeast of the town of Clarks. The Big West 
Drilling Company’s Lowe No. 1, discovery well of the field, was completed as a 
gas well on August 8, 1941, with estimated open flow of 20 million cubic feet of 
gas. The total depth is 4,009 feet. The producing sand, the ‘‘Lowe sand,” occurs 
562 feet below the top of the Wilcox; it has a thickness of 10 feet. It is correlated 
with the Power and Critchett sand of the Standard gas field, which field is located 
7 miles southwest of the Lowe well in LaSalle Parish. Three dry holes have been 
drilled during the year, within a radius of 2 miles of the Lowe well, one of which 
was dry and abandoned before the Lowe well was drilled. With the limited well 
control, the structure of the Clarks field appears to be a plunging anticlinal nose, 
as contoured on top of the Wilcox. The areal extent of the producing sand can not 
be forecast but it is estimated that it will be less than 600 acres. 
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TABLE VIII 
Nortu Louisiana OIL FIELps 
Oil Wells Gas Wells Dry Holes 
Parish Field Total Average Total 
No. Feet Initial Initial No. Feet = Initial No. Feet 
Barrels Barrels MM' 
Bossier Bellevue 21 8,574 376 I 359 I 7 2,875 
Bossier Sligo (3000 ft.) 19 59,801 1,770 93 _ ay a 3 9,503 
Caddo Caddo district 
(Vivian, Trees 
City, Pine Is- 
land, Moorings- 
port) 160 256,902 8,670 (See note) 1 843 24 49,907 
Caddo Dixie I 2,407 20 — 
Catahoula Big Slough 
(Larto Lake) I 6,000 150 2 13,110 
Catahoula Willow Lake 2 12,460 318 160 — _ = I 6,576 
Claiborne Haynesville 2 5,801 1,010 505 — 
1 PB* 
Claiborne Homer 6 8,300 153 25 — 2 3,575 
Claiborne and 
Lincoln Lisbon I 144 22 — 2 320 6 4 15,290 
1 DPN? 2 DPN? 2 DPN? 
Claiborne Sugar Creek 5 29,826 2,165 430 4 23,247 74 5 29,862 
(Av. 18) 
DeSoto and 
Natchitoches Ajax 2 6,056 10 5 I 3,255 10 2 6,541 
DeSoto and 
Red River DeSoto-RedRiver — = = 8,193 
DeSoto Grand Cane 2 5,866 20 
DeSoto and 
Sabine Pleasant Hill 2 6,673 7 = = — — I 3,262 
Grant Georgetown 3 4,604 93 31 5 12,961 
La Salle Cypress Bayou 2 10,765 530 268 — _ -- 2 11,811 
La Salle Hemphill 9 37,980 1,176 142 — — _ 3 13,550 
La Salle Little Creek 48 144,559 6,239 130 a 8,193 ar ' 7 22,322 
Av. 29 
La Salle Nebo 60 247,013 9,263 154 10 41,983 
La Salle North Nebo 
(South Jena) 7 29,117 676 96 _— — _ 4 19,558 
La Salle Olla 94 229,580 12,105 129 3 9,321 54 II 30,890 
(Av. for 2 
wells, 26) 
La Salle South Olla 
(Summerville) 8 24,281 764 95 — — — 8 28, 392 
La Salle Trout Creek 4 15,136 343 85 I 3,927 8 5 17,574 
La Salle Urania-Tullos- 
Rochelle 5 7,562 240 48 — =— — 2 4,326 
Sabine Converse 2 3,605 85 42 — — — 2 5,236 
Sabine Zwolle-Blue Lake 2 5,144 150 78 — — — 5 14,898 
Webster Cotton Valley 5 35,403 1,952 390 See Cotton Valley under 2 14,875 
1 PB? Gas Fields 
Webster Sarepta I 2,704 25 = 
Total 474 1,206,983 48,354 16 49,465 9241 125 399,888 


1 MM, 1 million cubic feet of gas. 
2 PB, plugged back. 


3 DPN, deepened. 
4Includes 1 gas-injected well. 
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TABLE VIII—Continued 
Cappo DIstRIcT 


1261 


NOTE 
Number of Wells by Sands and Total Initials in Barrels 
Nacatoch Chalk Rock Blossom Paluxy Grand Total 
Total No. Total No. Total No. Total No. Total 
Wells Initial Wells Initial Wells Initial Wells Initial Wells Initial 
Vivian 3 222 3 222 
Trees City 220 4 240 7 250 7 98 31 808 
Pine Island 15 82 6,015 _ — I 10 84 6,040 
Mooringsport 35 30 1,428 —_ _ 3 137 42 1,600 
Total 270 122 7,683 7 250 14 467 160 8,670 
Sand Aver. Init. 
Nacatoch 16 
Chalk rock 63 
Blossom 30 
Paluxy 33 
TABLE IX 
NortuH LourstaNa Gas AND GAs-DISTILLATE FIELDS 
Gas Wells Dry Holes 
Parish Field 
No. Feet Total Initial No. Feet 
Bienville Bistineau 4 20,844 215 MM -- 
_ Av. 53 MM 
Bossier Sligo (Pettit Is.) 4 16,473 414 MM = — 
Av. 103 MM 
Caddo Greenwood I 2,918 20 MM 2 5,220 
Caldwell Clarks (Kelly) I 4,009 20 MM 3 9,586 
Claiborne Athens I 6,507 192 Bbls. dist. I 6,708 
8MM 
Claiborne North Lisbon 2 18,039 536 Bbls. dist. oe 
8MM 
De Soto Logansport 8 40,958 5907 MM — — 
Av. 95 MM for 6 wells 
La Salle Funny Louis Bayou I go 20 MM -- — 
1 DPN & PB 
La Salle Standard I 2,903 2g MM I 2,406 
Lincoln Simsboro — — _ I 2,980 
DPN 
Ouachita, Morehouse, Monroe 48 104,638 190 MM — ce 
and Union ; Av. for 44 wells 2.7 MM 
—only 4 wells above 
MM 
Webster Cotton Valley 6 17,527 2,688 Bbls.dist.&31 MM — 
4 PB Av. 448 dist. & 5 MM 
Webster Sibley 2 15,554 60 MM I 5,818 
Av. 30 MM 
Gas 70 204,387. 1,565 MM _ _ 
Gas-distillate 9 42,073 3,416 Bbls. — — 
47 MM 
Total 79 246,460 = 9 32,718 
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TABLE X 
Nortu Louisiana Witpcat Dry HOoLes 
Parish No. Feet Parish No. Feet Parish No. Feet 
Bienville 2 3,946 Franklin 4 18,017 Sabine 9 26,119 
Bossier 2 6,012 Grant 10 6. 40, 856 Tensas 4 20,786 
Catahoula 14 84,678 La Salle 13 67,860 Union 3 8,066 
Concordia 4 21,266 Madison 2 10,309 West Carroll 1 6,285 
Caldwell 2 6,265 Morehouse 2 5425 Winn 8 31,849 
Claiborne 2 10,941 Natchitoches 7 26,030 
De Soto Red River 9,388 Total 95 420,000 
* 1 Deepened. 
TABLE XI 
NEw DIscoveries, 1941, IN NoRTH LOUISIANA 
Company Com- Initial Oil Production Pay 
Name Parish and Location pletion (Barrels per Day; Depth Formation 
Farm Date Gravity, Degrees) (Feet) 
Ajax Natchitoches J. E. Watts 18-10N-10oW 3-6-41_ pumping; 48°; 25 Perf. 3,208-  Paluxy 
Tanner Est. 1 SW 3,213 sand 
South Olla La Salle Placid Oil Co. 23-9N-2E 3-11-41 72 flowing; 28.1°; 600 Perf. 2,528- | Wilcox (Eocene); 
(Summerville) Tremont Lbr. Co. 1 M; finch ; TP 2,534 sand 750 feet below 
810; CP g10 top 
North Lisbon Claiborne Union Prod. Co. 18-21N-4W 3-11-41 480 dist; 55.9°; GOR Perf. 10,148- Smackover ls. 
D. T. Meadows A-1 9900/1; TP 2600; CP 10,308 ls. (Jurassic) 
3000 
Little Creek La Salle Placid Oil Co. 32-9N-2E 3-26-41 8 30. ; 12/64 Perf. 2,384- Wilcox (Eocene); 
Doughty 1 TC; 3% SW; GOR 2,400 sand 630 feet below 
530/1; CP 700; TP top 
300 
Athens Claiborne V. A. Hardin 31-20N-6W 3-31-41 192 dist; 55.3°;8 MM Perf. 6,166- “Travis Peak” 
(Skelly & Sunray) 6,172 sand (Lower Cret.) 
Valentine 1 
Hemphill La Salle D. J. Critchett et al. 41-7N-3E 4-09-41 171 flowing; 37.6°; Perf.3,624- Wilcox (Eocene); 
T. Jones 1 ped SW; 3 TC; Cok 3,628 sand 1,061 feet below 
08/1; TP 500; CP top 
tae 
North Nebo La Salle H. L. Hunt 33-8N-3E 6-11-41 30 on gas lift; 33°; 77. Perf. 3,418- | Wilcox (Eocene); 
(South Jena) Goodpine O. Co. C-1 SW; TP 120; CP 380 3,423 sand 043 feet below 
top 
Cypress Bayou La Salle H. R. Scivally Tr. 12-6N-4E 6-23-41 3473. 43 GOR Perf. 4,755- Wilcox (Eocene); 
La. Delta Hwd. Lbr. 1000/1; my 400; CP 4,760 sand 1,633 feet below 
Co. 1 500 top 
Clarks (Kelly) Caldwell Big West Drlg. Co. 36-12N-3E 8-8-41 20 MM est. open Perf. 2,173- Wilcox (Eocene); 
J. A. Lowe 1 flow; RP 970 2,178 sand 565 feet below top 
Trout Creek La Salle Scruggs & Todd 19-8N-3E 8-17-41 128 flowing; 35.2°; Perf.3,230- Wilcox (Eocene); 
(Margay Oil Co.) 10/64 TC; 45 SW; 3,233 sand 915 feet below top 
Pipes 1 GOR 875; 
CP 1060 
North Lisbon Claiborne Big West Co. 11-21N-4W 8-25-41 56 dist; 59°; 3.8. MM; Perf.5,o90- “Travis Peak” 
A.M. Alford 1 P 1360; CP 2000 5,112; 5,150- (Lower Cret.) 
5,182 sand 
Big Slough Catahoula Carter and Phillips _14-5N-5E 150 flowing; 46.1°; Perf.5,112- Wilcox (Eocene) 
(Larto Lake) Tensas Delta Lbr. TC; TP 175; CP 500 5,117 sand 1,172 feet below 
‘0. B-1 top 
Grand Cane De Soto J. E. Stack, Jr. 32-13N-14W = g-20-41 +=-55,_~pumping; 42°; 40 ? Probably Paluxy 
Cook 1 SW 
Funny Louis La Salle Delta Drlg. Co. 22-8N-1E 10-12-41 20 MMest. open flow Perf. 1,462- Sparta (Claiborne) 
Bayou W. R. Hughes 1 1,465 sand (Eocene); 158 
feet below top 
Haynesville Claiborne T. L. James et al. 27-3N-8W 11-25-41 227; 38.7°; 4 TC; Perf.5,431- Pettit Is. in lower 
(Deep) Akin 1 GOR 2609/1; TP 275; 5,440 Is. Glen Rose (Lower 
CP 500_ (acidized Cret.) 
w/1500 gallons) 
Willow Lake Catahoula Roy L. Fisher ef al. 12-6N-6E 11-30-41 175 flowing; 36.5°; Perf.5,533- Wilcox (Eocene) 
(Phillips 3/4 interest) 3/32 TC; est. GOR 5,537 sand 1,779 feet below 
Womack-Cotton 1 300/1; TP 625; CP 840 top 


SW, salt water. 

M, 1,000 cubic feet of gas. 

ie tubing choke diameter in inches. 
mp: tubing pressure in pounds. 

cP? casing pressure in pounds. 


dist, distillate. 
R, gas-oil ratio. 
BPH, barrels per hour. 
MM, million cubic feet of gas. 
RP, rock pressure in pounds. 


Total 
Depth 
(Feet) 


31430 


2,779 


11,834 


3,615 


6,507 


3,963 


5,014 


5,510 


4,009 


3,626 


6,205 


6,001 


2,858 


4,092 


5,853 


6,810 
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CATAHOULA PARISH—TOOLEYS DISTRICT 
BIG SLOUGH OIL FIELD (LARTO LAKE) 


SEC. 14, T. 5 N., R. 5 E. 


The Big Slough oil field (Larto Lake) is 13 miles north of the north end of 
Larto Lake and 4 miles southwest of the settlement of Serena, on Black River. 
The discovery well, the Carter Oil Company and Phillips Petroleum Company’s 
Tensas Delta Land Company B-1, Sec. 14, T. 5 N., R. 5 E., was completed, 
September 7, 1941, with initial production of 154 barrels per day of 46° gravity 
oil; total depth is 6,001 feet. The producing sand, the Tensas Delta B-1 sand, 
occurs 1,164 feet below the top of the Wilcox. The thickness of sand is 20 feet; 
the well was gun-perforated from 5,112 to 5,117 feet. The producing sand is ap- 
proximately equivalent to the Goodpine A-5 sand of the Nebo field. During the 
year, one oil well (the discovery) and 2 dry holes were completed. The dry holes 
are west and north offsets to the oil well. The Big Slough field is on a southeast- 
dipping monocline as contoured on top of the Wilcox; no evidence of structural 
closure is indicated from the 3 wells completed during 1941. Localization of oil 
accumulation appears to be related to lenticularity and siltiness of the sand. Fore- 
cast of ultimate productive area can not be made. Total production to the end of 
1941 was 9,899 barrels. 


CATAHOULA PARISH—GLADE DISTRICT—WILLOW LAKE OIL FIELD 


The Willow Lake oil field is 7 miles south of Jonesville, within a bend of 
Tensas River. The discovery well, Roy L. Fisher ef al. Womack-Cotton No. 1, 
Sec. 12, T. 6 N., R. 6 E., was completed, November 30, 1941, with initial of 175 
barrels per day of 36.5° gravity oil; total depth, 6,810 feet. The producing sand 
is 1,773 feet below the top of the Wilcox; it is approximately 125 feet lower strati- 
graphically than the “Louisiana Delta” sand of the Cypress Bayou field. The 
average thickness of the sand is 10 feet. Subsequent to the completion of the dis- 
covery, one oil well and one dry hole have been drilled. The dry hole is 2 miles 
northwest of the discovery well. The Willow Lake oil field is on a southeast mono- 
clinal dip as contoured on top of the Wilcox. The total production at end of 1941 
was 3,410 barrels. 


CLAIBORNE PARISH—ARIZONA DISTRICT 
ATHENS GAS-DISTILLATE FIELD 


SEC. 31, T. 20 N., R. 6 W. 


The discovery well of the Athens gas-distillate field is 1? miles north of the 
town of Athens on the L. & N. Railway and 8} miles south of Homer. The V. A. 
Hardin e¢ al. Valentine No. 1, the discovery well, Sec. 31, T. 20 N., R. 6 W., was 
completed, March 31, 1941, with an initial of 192 barrels per day of 55.3° gravity 
distillate and 8 million cubic feet of gas through perforations from 6,166 to 6,172 
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feet. The producing formation is porous sandstone in the Hosston (‘Travis 
Peak’’). Prior to the Hosston sand completion, the Pettit limestone was gun- 
perforated from 5,826 to 5,834 feet and treated with 3,000 gallons of acid. The 
initial production was estimated at 8 million cubic feet of gas and 2 barrels of 
distillate per hour. A second test, the Skelly Oil Company’s J. G. Dance No. 1, 
2,950 feet southeast of the discovery well, in the same section, was completed 
June, 1941, as a dry hole. The Skelly well was 215 feet lower on the base of the 
Massive anhydrite than the discovery well. The Hardin well was located on the 
upthrown side of an east-west fault which was discovered by seismograph work. 
Estimated downthrow on the north is 275 feet. The extent of productive closure 
can not be forecast until additional wells are drilled. Production at the end of 


1941 was 2,101 barrels. 


CLAIBORNE PARISH-OAKES DISTRICT 
HAYNESVILLE OIL FIELD 


SECS. 15 AND 27, T. 23 N., R. 8 W. 


The discovery well of the Pettit limestone production in the Haynesville field, 
T. L. James and Company’s Callie Akins No. 1, Sec. 27, T. 23 N., R. 8 W.,, is 
1.6 miles west of the city limits of Haynesville. It was completed, November 25, 
1941, with an initial of 227 barrels per day of 38.7° gravity oil after being acidized 
through gun perforations at 5,431-5,440 feet; the gas-oil ratio was 269 to 1. The 
James well is 1.4 miles south of the Ohio-Gulf’s Taylor No. 15, Sec. 15, T. 23 N., 
R. 8 W., which was abandoned during 1940 at the total depth of 11,274 feet in 
the Smackover limestone. The Ohio-Gulf well was gun-perforated in the Pettit 
limestone and completed in December, 1941, flowing 272 barrels of 41.2° gravity 
oil in ro hours with gas-oil ratio of 290 to 1. The Ohio-Gulf well is 148 feet higher 
structurally than the James well on the base of the Massive anhydrite and 198 
feet higher on top of the porous Pettit limestone. The Haynesville structure, 
contoured on the base of the Annona chalk, is an elongate dome with east-west 
major axis; closure is less than roo feet, with highest closing contour of 2,220 
feet. The Blossom sand of upper Tokio (Austin) age has produced 69,183,933 
barrels to the end of 1941. Based on information from several deep wells in the 
Haynesville field, there appears to be a small anhydrite closure of approximately 
25 feet which underlies the east end of the Haynesville chalk structure. The extent 
of the Pettit porosity underlying the Haynesville field can not be forecast, but 
the productive area probably will embrace several thousand acres. Pettit lime- 
stone production at the end of 1941 was 8,573 barrels. 


CLAIBORNE PARISH—MATHEWS DISTRICT 
NORTH LISBON GAS-DISTILLATE FIELD—“‘TRAVIS PEAK”’ 
AND SMACKOVER LIMESTONE PRODUCTION 


SECS. II AND 18, T. 21 N., R. 4 W. 


The Union Producing Company’s Meadows No. 1, Sec. 18, T. 21 N., R. 4 W., 
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discovery well of Smackover limestone gas-distillate production in North 
Louisiana, 23 miles northeast of Lisbon, was completed, March 11, 1941, with an 
initial of 480 barrels per day of 55.9° gravity distillate; the gas-oil ratio was 9,900 
to 1. Seven-inch casing was gun-perforated from 10,148 to 10,393 feet. The total 
depth is 11,834 feet. The top of the Smackover limestone is at 10,152 feet and 
top of the Eagle Mills salt is at 11,829 feet. The type of structure is not known 
and the possible extent of the Smackover limestone producing area can not be 
forecast. The distillate production from the Meadows well at the end of 1941 was 
68,888 barrels. The Big West Drilling Company’s Alford No. 1, Sec. 11, T. 21 N., 
R. 4 W., 6 miles northeast of Lisbon, was completed, August 25, 1941, with an 
initial of 56 barrels per day of 59° gravity distillate and 3.9 million cubic feet of 
gas from sands in the top of the Hosston formation (“Travis Peak”’). Productive 
extent of these sands can not be forecast. This well has been shut in since its com- 
pletion. The distillate production from the Alford well for August, 1941, was 
approximately 500 barrels. 


DE SOTO AND NATCHITOCHES PARISHES—-BAYOU PIERRE AND PELICAN DISTRICTS 
AJAX OIL FIELD 


SEC. 18, T. IO N., R. 10 W., AND SEC. 13, T. IO N., R. II W. 


The discovery well of the Ajax field, J. E. Watts’ Tanner Estate No. 1, Sec. 
18 T. 10 N., R. 10 W., 53 miles northeast of Pleasant Hill and 33 miles southwest 
of Ajax, was completed, March 6, 1941, pumping 5 barrels per day of 48° gravity 
oil and 25 barrels per day of salt water. The producing sand is in the top of the 
Paluxy, which was gun-perforated from 3,208 to 3,213 feet. The second oil well, 
a small pumper in Sec. 18, T. 10 N., R. ro W., and a 10 million-foot gasser in 
Sec. 13, T. 10 N., R. 11 W., were also completed during 1941. Electrical logs of 
wells in the Ajax field and in adjacent areas show that the 3 producers are on the 
upthrown side of an east-west fault, which has a downthrow on the north of ap- 
proximately 100 feet. Production of the Ajax field at the end of 1941 was 2,954 
barrels. Well initials and monthly production figures indicate that future produc- 
tion from the Ajax field will be small. 


DE SOTO PARISH—MANSFIELD DISTRICT 
GRAND CANE OIL FIELD 
SEC. 32, T. 13 N., R. 14 W. 

The J. E. Stack, Jr., Cook No. 1, Sec. 32, T. 13 N., R. 14 W., discovery well 
of the Grand Cane oil field, a mile southwest of the town of Grand Cane, was 
completed, September 20, 1941, pumping 5 barrels per day of 42° gravity oil and 
40 barrels per day of salt water. A second well, Stack’s Huson No. 1, Sec. 8, T. 12 
N., R. 14 W., was completed, December 7, 1941, with an initial of 15 barrels per 
day, pumping. It is reported that logs of these wells were not kept and electrical 
surveys were not run. Reported depths and the gravity of the oil indicate that 
the producing sands of these wells are in the upper part of the Paluxy. No pro- 
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duction records are available for the Grand Cane field. Initial completions indi- 
cate that the future production of the Grand Cane field will be small. 


LA SALLE PARISH—CATAHOULA LAKE DISTRICT 
CYPRESS BAYOU OIL FIELD 


SEC, 12, 7.0 


The Cypress Bayou oil field is east of Catahoula Lake, 23 miles southwest of 
the settlement of Walters. The discovery well, H. R. Scivally Trustee’s Louisiana 
Delta Hardware and Lumber Company No. 1, Sec. 12, T. 6 N., R. 4 E., was com- 
pleted, June 23, 1941, with initial production of 15 barrels per hour of 44° gravity 
oil; total depth, 5,508 feet. The “Louisiana Delta” producing sand is 1,634 feet 
below the top of the Wilcox; it is the approximate equivalent of the Dorsey sand 
of the Nebo field. The sand thickness is approximately 5 feet. The field is on a 
southeast monoclinal dip as contoured on top of the Wilcox. Localization of oil 
accumulation appears to be controlled by lenticularity and siltiness of sand. The 
two oil wells completed in 1941 are producing from the ‘“‘Louisiana Delta” sand. 
The two dry holes completed in 1941 are an east and a west offset to the discovery 
well; the south offset is an oil producer. The ultimate area of production may not 
exceed 80 acres. Production at end of 1941 was 36,952 barrels. 


LA SALLE PARISH—LITTLE CREEK DISTRICT 
FUNNY LOUIS BAYOU GAS FIELD 


sec..8, 7. .8'N.; BR. 2 E. 


The Funny Louis Bayou gas field is 7} miles south of Georgetown and 2 miles 
northeast of Howcott. The discovery well, the Delta Drilling Company’s 
Hughes No. 1, was drilled to 4,002 feet and abandoned in November, 1940. 
During the latter part of 1941 the hole was deepened to 4,092 feet and plugged 
back to 1,509 feet, at which depth 53-inch casing was cemented and gun-per- 
forated from 1,562 to 1,565 feet with 12 shots. The well was completed, October 
12, 1941, aS a gas well, with estimated initial of 10 million cubic feet. The gas 
sand is 160 feet below the top of the Sparta formation; the electrical log shows a 
10-foot thickness of gas sand. No other wells have been drilled in the area to give 
an estimate of the limits of the field. 


LA SALLE PARISH—LITTLE CREEK DISTRICT 
LITTLE CREEK OIL FIELD 


SECS. 29-33, T. 9 N., R. 2 E., AND SECS. 23-25, T. 9 N., R. 1 E. 


The Little Creek oil field takes its name from an L. & A. Railway Station in ~ 
the southeast part of the field. The discovery, the Placid Oil Company’s Doughty 
well No. 1, Sec. 32, T. 9 N., R. 2 E., was completed, March 26, 1941, with an 
initial of 8 barrels per hour of 30° gravity oil, from a sand 630 feet below the top 
of the Wilcox. Nine oil-producing sands have been developed; eight are in a zone 
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ranging from 630 to 1,740 feet below the top of the Wilcox. The upper five sands 
in this zone may be correlated approximately with oil sands of the Olla zone of 
the Olla field. 


TABLE XII 
_ APPROXIMATELY EQUIVALENT SANDS 

Little Creek Field Olla Field 
Doughty No. 1 Kraft 
Doughty No. 3 Central 
Good Pine No. F-102 Matthews 
Good Pine No. B-2 Cruse 
Good Pine No. F-41 Good Pine 


During February, 1939, Walsenham’s Dean No. 1, was completed as a small 
oil producer from the Urania sand. This well is in the NE. }, SE. } of Sec. 23, 
T. 9 N., R. 1 E. During 1940 and 1941, four additional Urania sand wells were 
completed on the Dean 4o-acre tract. Heretofore the production from this group 
of wells was included in the production figures for the Urania-Georgetown field. 
The Dean producing area was designated as the Zenoria field, taking its name 
from the near-by railroad station. The Dean tract produced 12,052 barrels to the 
end of 1941, and 3,568 barrels during 1941. 

The Lion Oil Refining Company’s Good Pine No. 1, Sec. 25, T. 9 N., R. 1 E., 
1; miles southeast of the Dean tract, was completed as a small Urania sand 
producer 16 days before the completion of the discovery well of the Little Creek 


TABLE XIII 
WILcOx PRropucING SANDS, LITTLE CREEK FIELD 
Aver. Feet 
Name of Discovery Subsea No. Average Gravity 
Operator Sand Location Date Depth, Wells Feet of 
Top Sand Thick* Oil 
Lion O. R. Co. Urania 25-9N-1E = 3-10-41 —1,615 3 12 — 
Placid Oil Co. | Doughty No. 1 32-9N-2E = 3-26-41 —2,270 22 20 30 
Placid Oil Co. Doughty No. 3 32-9N-2E — 6-- 8-41 —2,300 3 35 33 
H. L. Hunt Goodpine No. F-102 1-41 —2,350 2 15 Gas 
Placid Oil Co. Goodpine No. B-2 32-9N-2E 4-29-41 — 2,370 14 20 30.1 
H. L. Hunt Goodpine No. F-41 = 30-9N-2E_—s11- 1-41 —2,420 3 30 93: 
Placid Oil Co. Doughty No. 2 32-9N-2E 5-33-41 —2;505 3505 
H. L. Hunt Tannhill and 
Gallagher No. 5 31-gN-2E —_g-17-41 — 2,880 I 15 
Placid Oil Co. Goodpine No. B-1 33-9N-2E = 4- 3-41 — 3,380 I 15 38.2 


Reported average porosity of sands is 30 per cent. 
* Effective thicknesses estimated as 50 per cent of average thicknesses. 
** 1 gas and 1 oil well. 


field. The Arkansas Fuel Oil Company’s Davis No. 1, Sec. 24, T. 9 N., R. 1 E., 
was completed, November 18, 1941, as a small Urania sand producer. The Lion 
and Arkansas’ Urania sand wells were dry in the deeper Wilcox sands. The Lion 
Oil Refining Company, during 1941, drilled 2 dry holes to the Urania sand, off- 
setting its Good Pine No. 1. 

Since the present northwest limit of the Little Creek field is within two loca- 
tions of the Dean tract and the Lion’s Good Pine well, the Urania sand producing 
area is considered as part of the Little Creek field. 
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Including the 3 Urania sand wells, 51 oil and gas producers were completed 
in the Little Creek field during 1941; of this number 3 were gas wells. Seven dry 
holes were drilled in the Little Creek field during 1941. 

It is estimated that the ultimate producing area will be 2,400 acres. A 4o-acre 
spacing prevails in the field. The total production for 1941 was 416,349 barrels. 


LA SALLE PARISH—-CATAHOULA LAKE DISTRICT 
NEBO AND HEMPHILL OIL FIELDS 


SECS. 8-11, 15-17, 21-22, AND 38-42, T. N., R..3 E. 


The Nebo and Hemphill oil fields are considered as a unit, since developments 
in both areas have shown that the oil-producing sands are continous. The dis- 
covery well of the Nebo field was located 13 miles northwest of the settlement of 
Nebo. The discovery well of the Hemphill field was located 1} miles southeast of 
Nebo. The Hemphill field takes its name from Hemphill Creek which flows south- 
east through the field into Catahoula Lake. The discovery well of the Nebo field 
was H. L. Hunt’s Good Pine Lumber Company No. A-1, Sec. 10, T. 7 N., R.3 E., 
completed, September 23, 1940, flowing 14 barrels of fluid per hour (5 per cent 
salt water) through 7/64-inch tubing choke, with estimated 5 million cubic feet 
of gas daily. During 1940, 7 wells were completed in the Nebo field from 6 different 
sands of the Wilcox group (Eocene). 


TABLE XIV 


CompLeTions, NEBO FIELD, IN ORDER OF DEPTH OF SAND, 1940 
Number Wells Completed Each Sand 


Sand, Discovery Well Date Com pleted 1940 IQ41 
Goodpine A-1 9-23-40 “bg 7 
Goodpine A-5 11-18-40 2 2 
Goodpine A-6 12- 5-40 I § 
Goodpine A-2 10- 6-40 I i” 
Goodpine A-3 10-25-40 I 
Goodpine A-4 II-14-40 I ° 


* A-1 sand discovery well recompleted in A-2 sand during 1941. 


The A-5 and A-6 sands may be considered as one sand, since a lignite bed 
separates these two sands in parts of the field; the A-5 sand as a rule is poorly 
developed in the wells which produce from the A-6 sand. During 1941, there were 
22 oil-well completions in the Nebo field from the six sands discovered during 
1940. The total 1940 production for the 7 wells completed during 1940 was 
50,258 barrels. 

During 1941, there were 10 new sand discoveries in the Nebo field in the Wilcox 
group. Thirty-nine oil wells were completed in the new sands discovered during 
1941. 

The total number of completions of oil wells in the Nebo field during 1941, 
inclusive of new and old sand completions, was 61 wells. The total production 
during 1941 was 862,257 barrels. The accumulated production at the end of 1941 
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TABLE XV 
NEw Sanps, NEBO FIELD, WITH COMPLETIONS IN EACH, IN 1941 
Sand, Discovery Well Date Com pleted Number Wells Completed 
Goodpine A-15 3-17-41 I 
Goodpine A-37 12-10-41 I 
Goodpine A-26 6-25-41 I 
Goodpine A-11 2- 7-41 I 
Goodpine A-17 4- 5-41 2 
Goodpine A-13 2-16-41 3 
Goodpine A-14 3- 5-41 I 
Goodpine A-28 7-18-41 13 
Goodpine F-51 7-28-41 II 
Dorsey 1 9-24-41 4 


Total wells from new sands 39 


was 912,515 barrels. During 1941, the Nebo field was extended east, south, and 
southwest. Only 8 dry holes have been drilled at the end of 1941. 

The structure of the Nebo field, contoured on top of the Wilcox, is a broad 
flat terrace; small easterly plunging noses exist on the major structural terrace. 
The structure mapped on the A-5 sand, however, shows several small elongate 
closed structures, having northeast-southwest axes, with 30-40 feet of closure. 

At the end of 1941 the producing area of the Nebo field was approximately 
2,700 acres; it is reasonable to expect that an additional 1,000 acres will be de- 
veloped. 

On April 14, 1941, D. J. Critchett e¢ al. Jones No. 1, Sec. 41, T. 7 N., R. 3 E., 
was completed as an oil well. This well, at the time of completion was located 
23 miles southeast of the nearest production in the Nebo field. The Critchett well 
opened a new producing area which has been designated the Hemphill field. The 
producing sand, the Jones sand, occurs stratigraphicaily between the A-11 and 
A-2 sands of the Nebo field. This well is the only completion in this sand in the 
Nebo-Hemphill area. The second well completed in the Hemphill area was the 
Berkshire Oil Company’s Ward No. 1, Sec. 40, T. 7 N., R. 3 E., producing from 
sand approximately 40 feet stratigraphically below the Jones sand. This sand, 
designated as the “‘Ward”’ sand in the Hemphill area, is equivalent to the A-2 
sand of the Nebo field. At the end of 1941, 9 oil wells and 1 dry hole had been 
completed in the Hemphill area. 


TABLE XVI 
COMPLETIONS, HEMPHILL AREA, 1941 
Sand, Discovery Well Date Completed Number of Wells Com pleted 
Critchett’s Jones 1 4-14-41 I 
Berkshire’s Ward 1 8-17-41 8 


Developments in the Nebo field and Hemphill field during the latter part of 
1941 have joined the two producing areas; there is no definite boundary between 
the Nebo and Hemphill fields. Structurally, the Hemphill field is a part of the 
Nebo structural terrace. 

The structure of the Hemphill field as mapped on top of the A-s5 sand is a 
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small closed anticlinal structure similar to the small closed structures within the 
Nebo field proper. The productive area of the Hemphill field alone, is 500-600 
acres. 

Considered as a unit, the Nebo-Hemphill field may have an ultimate produc- 
ing area of 5,000 acres. 


TABLE XVII 
Witcox Propucinc SANDS OF NEBO-HEMPHILL AREA, 1940-1941 
Aver. Feet 

Operator Name Location Date of Aver. Feet Depth below No. Aver. 
Discovery Depth Top of Wells Feet 
Wilcox Thick 

H. L. Hunt Goodpine A-1 10-7N-3E 9-23-40 3,230 875 7 15 

Goodpine A-15  17-7N-3E 3-17-41 —3,260 905 I 25 

Goodpine A-37.  15-7N-3E 12-10-41 —3,305 950 I 20 

Goodpine A-5 9-7N-3E 11-18-40 —3,350 995 4 10 

Goodpine A-6 9-7N-3E__12- 5-40 — 3,360 1,005 6 20 

Goodpine A-26 16-7N-3E 6-25-41 —3,405 1,050 I 15 

Goodpine A-11 10-7N-3E -7-41 —3,460 1,105 I 25 

Critchett et al. Jones 1 41-7N-3E = 4-14-41 —3,490 1,135 I 10 

H. L. Hunt Goodpine A-2 9-7N-3E 10- 6-40 —3,540 1,185 10 25 

Goodpine A-3 9-7N-3E 10-25-40 —3,570 1,215 8 

Goodpine 4- 5-41. — 3,590 1,235 3 25 

Goodpine A-4 9-7N-3E 11-14-40 —3,625 1,270 I 10 

Goodpine A-13 9-7N-3E 2-16-41 —3,640 1,285 3 15 

Goodpine A-14 10-7N-3E —3,730 1,375 I 25 

Goodpine A-28 16-7N-3E = 7-18-41 —3,805* 1,450 13 25 

Goodpine F-51 10-7N-3E —_7-28-41 —3,880 1,525 II 20 

Placid Oil Co. Dorsey 1 10-7N-3E —_ 9-24-41 —3,955 1,600 4 25 


a 


Average porosity of sands, 24 per cent 
Average effective thicknesses of sands estimated at 60 per cent of recorded thicknesses. 


LA SALLE PARISH—JENA DISTRICT 
NORTH NEBO OIL FIELD (SOUTH JENA) 


SECS. 28, 29, AND 33, T. 8N., R. 3 E. 


The center of the North Nebo oil field is 4 miles southwest of Jena, the county 
seat of La Salle Parish. It is also 4 miles northwest of the settlement of Nebo. 
A distance of 2 miles separates the present limits of the Nebo and North Nebo 
fields. The discovery well, Hunt’s Goodpine Oil Company No. C-1, Sec. 33, T. 8 
N., R. 3 E., was completed, June 11, 1941, with an initial of 30 barrels per day of 
33° gravity oil and 77 barrels per day of salt water on gas lift; total depth, 
5,014 feet. The producing sand is 940 feet below the top of the Wilcox. This sand 
is approximately equivalent to the A-37 sand of the Nebo field. The Couch 3 
sand occurs approximately 20 feet above a sand correlated with the highest 


TABLE XVIII 
ComPLeTIONS, NorTH NEBO FIELD, 1941 


No. Discovery Average Feet Sub-Sea Depth in Feet below 
Name of Sand Wells Date Depth, Top Sand Top Wilcox 
Couch 3 I 11-20-41 — 3,090 860 
Goodpine C-1 5 6-11-41 —3,170 940 


Couch 1 I 10-16-41 —3,590 1,360 


i 
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producing sand of the Nebo zone of the Nebo field. The Couch 1 sand is cor- 
related with the F-20 sand of the Trout Creek field. At the end of 1941, 7 oil wells 
and 3 dry holes had been drilled in the North Nebo field. 

The North Nebo field is on a structural terrace as contoured on the top of 
the Wilcox. The ultimate producing area is estimated to be 320-400 acres. Pro- 
duction for 1941 was 54,804 barrels. 


LA SALLE PARISH—URANIA, DAVIS AND LITTLE CREEK DISTRICTS 
OLLA OIL FIELD 
SECS. 12, 13, 23-26, 34-36, T. IO N., R. 2 E., SECS. 7, 8, 18, 19, 30, 31, T. ION., R. 3 E., 
SECS. I-3, 10-11, T. 9 N., R. 2 E. 

The north end of the Olla field is 3 miles southeast of the town of Olla. The 
field is 6} miles long, southwest-northeast, and is 4 miles east of the Urania-Tullos 
field. 

The discovery of the Olla field was the Placid Oil Company’s Louisiana Cen- 
tral Lumber Company well, NE. {, NE j of Sec. 13, T. 10 N., R. 2 E., completed, 
April 2, 1940, flowing 9 barrels of oil per hour through 7/32-inch choke, from sand 
at 2,263-2,288 feet. This sand was designated as the lower Central sand; it occurs 
approximately 650 feet below the top of the Wilcox. The discovery well was a 
west offset to a deep test jointly drilled by the Arkansas Fuel Oil Company and 
H. L. Hunt, the Goodpine Lumber Company No. 1, NW. }, NW. j of Sec. 18, 
T. 10 N., R. 3 E. In December, 1939, a blow-out occurred while drilling at the 
depth of 3,050 feet in the deep test. An electrical survey indicated the possibility 
of gas saturation in a sand 735 feet below the top of the Wilcox, at the depth of 
2,375 feet, and also indicated other sands with possible saturation occurring 
stratigraphically higher. The blow-out and interpretation of the electrical survey 
led to the drilling of the discovery well of the Olla field. Subsequently, the sand 
at 2,375 feet was designated the Good Pine sand. While drilling of the deep test 
continued, H. L. Hunt drilled his Placid Oil Company’s Louisiana Central 
Lumber Company No. 9 as a west offset, and completed it in the lower Central 
sand. 

During 1940, 93 oil wells and 1 gas well were completed from 6 different sands 
of the Olla zone. Seven wells were completed in the upper and lower Central 
sands as dual completions, or in some wells as a single completion in the coalesced 
sands. Five dry holes were drilled during 1940. During 1941, 96 oil wells were 
completed. Two of the 1941 Cruse sand completions were reworked Matthews 
sand wells drilled in 1940, one of which was a Matthews sand gas well. 

Two new producing sands were discovered during 1941. The Tremont sand 
occurs stratigraphically higher than the top of the Olla zone; it is developed in 
the south part of the field only. The Sills sand occurs stratigraphically below the 
Olla zone and is 525 feet below the top of the Good Pine sand. Three gas wells and 
one oil well were completed in the Sills sand. 

Eleven dry holes were drilled during 1941 and the field was practically de- 
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veloped by the end of the year. The approximate total area covered by the field 
is 7,640 acres. 

At the end of 1941, 8 productive sands had been discovered in the Olla field. 
These sands are not productive in the entire area of the field. The outer limits 
of each oil sand are fairly well defined. Core and electrical-log records indicate 
that several of the sands not being produced at the present time will eventually 
be oil productive. 

It appears that the Good Pine sand and the upper and lower Central sands 
are potential oil- and gas-producing reservoirs in the greater part of the field. 
The Cruse and Matthews sands are oil reservoirs in the central and south-central 
parts of the field. The Kraft and Tremont sands are represented by sandy shale 
in the north part of the field, and it is only in the south part of the field that these 
two sands attain their best development. The productive area of these two sands 
is limited to a small part of the south part of the field. 

The total number of oil wells completed at the end of 1941 was 188, with 3 
gas wells and 16 dry holes. The production for the year 1941 was 4,232,121 
barrels, and the accumulated production at the end of 1941 was 5,176,294 barrels. 
Forty-acre spacing prevails in the field. It is estimated that the total ultimate 
production of the Olla field will be between 30 and 35 million barrels. 

The structure of the Olla field is an elongate closed anticline with major axis 
trending southwest-northeast. The closure on top of the Wilcox is 60 feet. Greater 
closure is shown on the oil-producing sands than on top of the Wilcox. 


TABLE XIX 
Witcox Propucinc SANDs, OLLA FIELD 
. Date Aver. Fect No. Wells Aver. Feet Aver. Feet 
Discovery Sand Name Location of Dis- Depth —————————— Depth below Thickness 
Well covery Sub-Sea 1940 10941 Total Top Effective 
Wilcox Oil Sa 

Placid Oil Co. 

La. Central 84 Tremont 2-9N-2E 4-13-41 —1,900 ° 17 17 475 7 

La. Central 55 Kraft 35-ION-2E 11-18-40 —2,025 I 5 6 600 43 

Goodpine 5 U. Central 18-10N-3E 6- 3-40 —2,060 11 26 37 635 53 

La. Central 9 L. Central 13-10N-2E 4- 2-40 —2,080 30 13 49 655 a) 
Ark. Fuel Oil Co. 

Goodpine B-1 U.& L. Central 18-10N-3E — 5-29-40 _ 7 ° 7 oa 6 
Placid Oil Co. 

La. Central16 Mathews 36-10N-2E —2,110 27 685 7 

(Gas) 

Ark. Fuel Oil Co. 

Cruse 1 Cruse 19-10N-3E 7-10-40 —2,155 22 3 47 730 8 
Placid Oil Co. 

La. Central61 Goodpine** 2-9N-2E 11-26-40 —2,225 2 5 800 53 
Louark Prod. Co. 

Sills 1 Sills 25-10N-2E I-15-41 —2,750 1,325 

(Gas (3 gas 1 oil) 


* 2 Matthews sand wells (1 oil and 1 gas) were recompleted during 1941 as Cruse sand oil wells. 
**The Goodpine sand was named from the Hunt and Arkansas Fuel Oil Company’s Goodpine Oil Company No. 1, 
Sec. 18, T. 10 N., R. 3 E.; however,this well was completed in the lower central sand. 


LA SALLE PARISH—LITTLE CREEK DISTRICT 
SOUTH OLLA FIELD (SUMMERVILLE) 
SECS: 43, 23, 20 AND 27, 2°E. 


The center of the South Olla oil field is 4 miles west of Summerville. The 
discovery well, the Placid Oil Company’s Tremont Lumber Company No. 1, was 
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completed, March 10, 1941, with initial production of 72 barrels per day of 28° 
gravity oil and 600,000 cubic feet of gas from the Tremont No. 1 sand; total 
depth, 2,779 feet. The Tremont No. 1 sand is 750 feet below the top of the Wilcox. 
It is correlated with the Matthews sand of the Olla field and the Goodpine F-102 
sand of the Little Creek field. During 1941, 8 oil wells and 8 dry holes were drilled 
in the field. The South Olla field is on a south-trending structural nose, as con- 
toured on the top of the Wilcox. Localization of oil accumulation appears to be 
controlled by lenticularity of sands. It is estimated that ultimate producing area 
may be between 400 and 600 acres. The present producing wells are confined to 
a narrow belt extending through Secs. 13, 23, 26, and 27, T. 9 N., R. 2 E. A 4o- 
acre-per-well spacing prevails. Production for 1941 was 50,015 barrels. 


TABLE XX 
Witcox Propucinc SANDs, SouTH OLLA (SUMMERVILLE) FIELD 

Aver. Feet Sub-Sea Aver. Depth, Feet, Gravity 

Operator Name of Sand Location Date of Depth No. Feet below Top of 

Discovery Top of Sand Wells Thick Wilcox Oil 

Placid O. Co. Goodpine B-9 27-9N-2E I2- 9-41 —2,270 I 25 700 _ 
Placid O. Co. Tremont 1 23-9N-2E 3-10-41 —2,330 5 15 750 28.9° 
Placid O. Co. Tremont 23-9N-2E 9-25-41 —2,370 I 15 785 
H. L. Hunt Goodpine B-8 27-9N-2E II- I-41 —2,415 I 22 820 28.4° 


Reported average porosity, 28 per cent. 


LA SALLE PARISH—DAVIS DISTRICT 
STANDARD GAS FIELD 


SECS. 19, 29, AND 32, T. II N., R. 3 E. 


The center of the Standard gas field is 13 miles southeast of the town of Stand- 
ard. The discovery well was the Placid Oil Company’s Louisiana Central Lumber 
Company No. 17, Sec. 19, T. 11 N., R. 3 E., completed, June 27, 1940, in sand 
888 feet below the top of the Wilcox. The estimated initial flow was 20 million 
cubic feet. The second completion was O. K. Allen et al. Powers and Critchett 
Lumber Company No. 1, Sec. 32, T. 11 N., R. 3 E., completed, October 10, 1940, 
in sand 572 feet below the top of the Wilcox. The estimated initial open flow was 
5 million cubic feet. 

On December 4, 1941, a new gas sand in the Standard field was discovered 
by the completion of the Placid Oil Company’s Louisiana Central Lumber Com- 
pany No. 118, Sec. 29, T. 11 N., R. 3 E. An initial open flow of 29 million cubic 
feet of gas was gauged from sand 788 feet below the top of the Wilcox. The total 
depth was 2,903 feet. 

A dry hole in Sec. 18, T. 11 N., R. 3 E., was drilled during 1940 by H. L. 


TABLE XXI 
Gas SAnpbs, STANDARD GAs FIELD 
Feet Feet 
Sand Discovery Depth below Average Initial 
Date Top Wilcox Thickness — Million Cubic Feet 
Powers and Critchett 10-10-40 572 15 
La. Central 118 12- 4-41 788 12 29 


La. Central 17 6-27-40 888 16 20 
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Hunt. During 1941, the Allen Breedlove Oil Company’s Powell No. 1, Sec. 32, 
T. 11 N., R. 3 E., was completed at the total depth of 2,406 feet as a dry hole. 
The Standard gas field is on the south flank of a small dome as contoured on 
top of the Wilcox. Several dry holes have been drilled on this structure during 
the past decade. Following is information on the gas sands of the Standard field. 
The average porosity of these sands is 28 per cent. The possible productive 
area of the field is estimated at 1,000 acres. 


LA SALLE PARISH—_JENA AND LITTLE CREEK DISTRICTS 
TROUT CREEK OIL FIELD 


SEC. I9, T. 8 N., R. 3 E., AND SECS. 25 AND 36, T. 8N., R. 2 E. 


The center of the Trout Creek oil field is 4 miles southwest of the town of 
Trout. The discovery oil well was Scruggs and Todd’s Pipes No. 1, Sec. 19, T. 
8 N., R 3 E., completed, August 17, 1941, in the Pipes sand, with an initial of 128 
barrels per day of 35° gravity oil; total depth, 3,626 feet. The Pipes sand is 915 
feet below the top of the Wilcox. It is equivalent to the C-1 sand of the North 
Nebo field and the A-37 sand of the Nebo field. The Pipes well is offset on four 
sides by dry holes. 

The Big West Drilling Company’s Whatley No. 1, Sec. 25, T. 8 N., R. 2 E., 
had a gas blow-out and burned on March 24, 1941. This well was completed on 
November 10, 1941, with an estimated initial of 8 million cubic feet of gas from 
the “Big West” sand, which is approximately equivalent to the A-1 sand of the 
Nebo field; total depth, 5,927 feet. The Big West well is 1} miles southwest of 
Scruggs and Todd’s Pipes well. 

The first oil well completed in the area southwest of Big West’s Whatley well 
was the Hunt’s Goodpine Oil Company F-20, Sec. 25, T. 8 N., R. 2 E., ? mile 
distant. The F-20 well was completed, September 24, 1941, with an initial of 205 
barrels per day of oil and 20 barrels per day of salt water, from sand 1,340 feet 
below the top of the Wilcox; total depth, 4,035 feet. This sand is correlated with 
the Couch No. 1 sand of the North Nebo field. 

During 1941, 4 oil wells, 1 gas well, and 5 dry holes were drilled in the Trout 


Creek field. 


TABLE XXII 
SanDs IN TRouT CREEK FIELD 
No. Date of Average Feet Feet Depth below 
Name of Sand Wells Discovery Thickness Top Wilcox 
Big West I II-10-41 8 (gas) 856 
Pipes I 8-17-41 8 (oil) gis 
Whatley I 12- 4-41 13 (oil and gas) 1,210 
Goodpine F-22 I Dec. 1941 10 (oil and gas) 1,318 
Goodpine F-20 I 9-24-41 10 (oil) 1,340 


The reported average porosity of these producing sands is 28 per cent. The 
Trout Creek field is on a terrace, as contoured on the top of the Wilcox. 

The estimated ultimate producing area of Trout Creek field is 400 acres. The 
total production for 1941 was 16,501 barrels. 
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ImpoRTANT TESTS DRILLED IN NorTH LOUISIANA IN 1941 
CADDO PARISH—BELCHER DISTRICT—PINE ISLAND STRUCTURE 
SOUTHEAST FLANK 


SEC. 30; 21 Ni; W: 


The Ray Drilling Company’s Noel Estate No. 1, a Cotton Valley test, on the 
southeast flank of the Lower Cretaceous Pine Island uplift, 3 miles southeast of 
the Stanolind Oil and Gas Company’s Dillon Heirs No. 131, Sec. 14, T. 21 N., 
R. 15 W., encountered the top of the Eagle Mills salt at 10,153 feet. The Ray 
well penetrated 2,120 feet of the Jurassic Cotton Valley formation and was aban- 
doned as a dry hole. It was 485 feet lower structurally than the Stanolind well on 
the top of the Cotton Valley formation. 


CADDO PARISH—-SHREVEPORT DISTRICT 
SHREVEPORT OIL FIELD 


SEC. 27, T. 18 N., R. 14 W. 


The R. E. Allison e¢ al. Ellerbee No. 11, a Cotton Valley test in the Shreveport 
field, was abandoned as a dry hole at 8,689 feet. A thickness of 630 feet of the 
Jurassic Cotton Valley formation was penetrated. The top of the first sand in the 
Cotton Valley was encountered at 8,463 feet. The Gulf Refining Company’s 
Hatcher well, a dry hole, Sec. 11, T. 17 N., R. 15 W., 6 miles southwest of the 
Allison well, encountered the top of the same sand body at 8,642 feet, 85 feet lower 
structurally than in the Allison well. 


CLAIBORNE AND LINCOLN PARISHES—-MATHEWS DISTRICT 
LISBON OIL FIELD 


SEC. 7, T. 20N., R. 4 W. 


The Big West Drilling Company’s T. F. Patton Estate well, on the southeast 
flank of the Lisbon field, was abandoned at the total depth of 9,114 feet in the 
Cotton Valley formation, in May, 1941. 

In the Lisbon field gas-distillate production has been found in two sands in 
the Cotton Valley formation. The Lisbon Exploration Company’s Vaughn well, 
Sec. 36, T. 21 N., R. 5 W., produces from the Vaughn sand at the depth of 8,449 
feet, and Carruther’s Simmons well, Sec. 2, T. 20 N., R. 5 W., produces from the 
Simmons sand at the depth of 8,767 feet. The Big West well is 2? miles southeast 
of Carruther’s Simmons well. The top of the Cotton Valley formation was en- 
countered at 7,990 feet; top of the Bodcaw sand at 8,568 feet; top of the Vaughn 
sand at 8,678 feet; and top of the Simmons sand at 9,082 feet. The Big West 
weil was 280 feet lower structurally on top of the Simmons sand than Car- 
ruther’s well. It was abandoned as a dry hole. 
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LINCOLN PARISH—-ANSLEY DISTRICT 
SIMSBORO GAS FIELD 


SEC. I1, T. 17 N., R. 4 W. 


T. L. James and Company’s Spencer No. 1 was abandoned as a dry hole at 
the total depth of 7,023 feet during the latter part of 1937 and taken over by 
Herman Brown and drilled to 10,002 feet during the early part of 1941. This well 
encountered the top of the Cotton Valley formation at 9,318 feet. Porous sands 
containing salt water were found between the depths of 9,650 and 9,940 feet. 


WEST CARROLL PARISH—PIONEER DISTRICT— WILDCAT 
SEC. 16, T.. 


Crow Trustee’s Bruce Lumber Company No. 1 is the most northeasterly 
well in Louisiana to date, which has encountered the Jurassic Smackover lime- 
stone. In this well, the contact of the Upper Cretaceous Monroe gas rock and the 
Cotton Valley was encountered at the depth of 2,660 feet, with the top of the 
Smackover limestone at 5,940 feet. 

In W. J. Furlong’s Clark well, Sec. 10, T. 20 N., R. 7 E., Morehouse Parish, 
12 miles southwest of the Crow well, the top of the Smackover limestone was 200 
feet lower structurally than in the Crow well. In the Union Producing Company’s 
Tensas Delta No. A-1, Sec. 8, T. 22 N., R. 4 E., Morehouse Parish, 32 miles 
northwest of the Crow well, the top of the Smackover limestone was 1,320 feet 
lower structurally than in the Crow well. 
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PROJECT METHOD FOR TEACHING PETROLEUM GEOLOGY! 


SAMUEL ELLISON? 
Rolla, Missouri 


In supplementing the teaching of petroleum geology at the School of Mines 
and Metallurgy, Rolla, Missouri, a theoretical oil and gas exploration and pro- 
duction business was conducted as a class project. The idea of the project was 
borrowed from such parlor games as Monopoly and Gusher. 

Before operations begin each student is supplied with mimeographed copies 
of topographic, geologic, and property maps of an oil- and gas-producing area. 
The specific name of the district is not given to the student. However, after 
operations are under way the stratigraphy involved will give clues to the student: 
as to the general location of the area. Each student receives copies of the “dis- 
covery-well’’ log and various rules and regulations of the business including a 
chart of drilling costs. In addition, every member of the class is credited with 
$50,000 in the theoretical bank. This credit may be exchanged for currency at 
any time until the amount is depleted. Property leases, pipeline franchises, and 
trucking rights are sold by auction after regular class hours. 

The student who acquires a lease may drill on that property. He designates the 
location and the depth of the well on an order blank and pays for the drilling at 
the price quoted on the drilling cost charts. The log of each well drilled is com- 
piled from master maps in the hands of the instructor and posted so that the 
class may inspect it. If production is obtained, the student is given a slip indicat- 
ing how many barrels of oil or cubic feet of gas (minus § royalty) may be realized 
from the well. This he may sell at any agreed price to a student holding a pipe- 
line franchise or a trucking right. The student owning the pipeline franchise or 
trucking right then sells the slip to the bank for market price. Pipe and barrel- 
mile costs are levied against students holding pipeline or trucking rights. 

If the student drills a dry well or if his well is abandoned before operations 
cease, he may realize a cash return by theoretically salvaging the casing and pipe. 
Transactions, such as buying and selling leases, with other students, may be 
carried on at any time if the transactions are recorded with the instructor. Two 
or more students may combine their resources to finance certain operations and 
thus simulate real business conditions in forming companies or partnerships. 
After the project is halted the stratigraphic and structural problems are reviewed 
so that the students may see their mistakes, 

Certain problems arise in a project of this sort. 


1 Manuscript received, March 25, 1942. 
2 Missouri School of Mines and Metallurgy. 
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1. The most important problem is the selection of an area for which data 
concerning the stratigraphy, structure, and production figures are obtainable. 
Some instructors may have at hand sufficient data on one or two areas so that 
they can set up the project without difficulty. Others may need to glean their 
data from published articles. The difficulties in this procedure are that seldom do 
the curb elevations and production statistics on each well appear in publications. 

2. If actual production statistics are used in the project, real field conditions 
are not portrayed because the short period of operations and the more or less 
controlled nature of the project prohibit many real business problems from aris- 
ing. The most satisfactory results, as far as production figures are concerned, were 
obtained when each producing well was assumed to decline 10 per cent of its 
initial production each week and thus is abandoned at the end of 10 weeks. 

3. This method of teaching is usable only in small classes. The compilation 
of logs and handling of the bank is an overwhelming burden for one instructor if 
the class is large. There were 12 to 18 students in the classes in which this project 
was used by the writer. 

4. Some students will form companies or partnerships wherein one man will 
become the “brains.” He does the plotting of information, map drawing, and 
makes the decisions while the others merely observe. This is alleviated if quizzes 
over the stratigraphy, structure, and production problems are given during 
regular class hours. 

5. The question ofthe length oftime to allot to this project depends on the com- 
plexities of the area used and how much enthusiasm is created among the 
students. Two weeks is not enough because at the end of that time the students 
clamor for more. The greatest interest is created if the project is extended over a 
period of 4 or 5 weeks. Interest lags somewhat if the operations are continued for 
10 weeks and it becomes a task to both students and the instructor if continued 
for a full 18-week semester. 

Regardless of these probiems, the important results obtained from this method 
of teaching are: (1) each student must draw surface and subsurface structural maps 
as well as interpret the data plotted on these maps in order to make his own de- 
cisions on where and how deep to drill; (2) the student is stimulated to familiarize 
himself with the stratigraphy and structure of the particular area involved; (3) 
the student is encouraged to study drilling procedures and legal problems in 
petroleum production; and (4) spontaneous and enthusiastic competition is 
created among members of the class. 

The writer is deeply indebted to D. L. Blackstone, Jr., G. A. Muilenburg, 
J. S. Cullison, and O. R. Grawe for criticism of the manuscript and valuable 
suggestions. Thanks are also due the students who have participated in several 
of these class projects. 
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MORE ABOUT THE GEOLOGIST AND THE STATE 
DEFENSE GUARDS! 


W. ARMSTRONG PRICE? 
Corpus Christi, Texas 


In the February number of the Bulletin, it was shown that opportunities exist 
for geologists in deferred classes under the draft for military service to serve now 
in military units.* These units are the companies and battalions of the State 
Defense Guards. Geologists of experience are thought to be well suited to staff 
positions, especially perhaps those of the ‘‘S-2,’”” Communications and Intelligence 
Officer, and the “S-3,” Plans and Training Officer. 

Recent developments indicate that many more men will be drafted into the 
Regular Army. It may be pointed out that the Defense Guards offer an oppor- 
tunity for preliminary training at home in spare time which should advance many 
to non-commissioned and commissioned grades. While there is no pay in the 
State Guards, entry into the Army with a Defense Guard commission backed up 
by letters of recommendation from commanding officers has, so far, generally re- 
sulted in prompt commissioning of the Guardsman in the same or a higher grade 
in the Regular Army. 

A means is thus at hand for men expecting to be drafted to increase their pay 
in the Regular Army. At the same time, the Defense Guards will probably need 
many more officers and men than they now have. Following the experience in 
England, the initial force may have to be expanded many times. 


1 Manuscript received, March 28, 1942. 

2 Consulting geologist (William A. Price, Captain, Inf., Texas Defense Guard, S-3, Plans and 
Training Officer, 28th Battalion). 

3 W. Armstrong Price, ‘The Geologist and the State Defense Guards,”’ Bull. Amer. Assoc. Petrol. 
Geol., Vol. 26, No. 2 (February, 1942), pp. 281-84. 


- DRILLING-TIME LOGS AND THEIR USES! 


ROBIN WILLIS? anp R. S. BALLANTYNE, JR? 
Los Angeles, California 


METHOD 


In rotary drilling the rate of penetration, or drilling time, may prove a useful 
aid in logging the formations encountered. It is used subconsciously or semi-con- 
sciously by the driller in making out his log, but it is seldom recorded, and even 
more rarely recorded in sufficient detail to permit the plotting of an accurate log. 
It requires little extra effort on the part of the driller, and no loss of time or ex- 
pense, to record the actual time required to make each foot of hole, and only a 
few minutes per day for the engineer to plot the curve so obtained on an appro- 


1 Manuscript received, April 3, 1942. 
2 Geologists, Hilldon Oil Company, and Basin Oil Company. 
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priate scale, and such a curve is useful for a variety of purposes. The method is 
very simple. 

The kelly is marked off in feet, usually by one of the crew, using the 5-foot 
stick, with chalk or pipe dope so that the marks can be easily seen. The driller 
has a pad of printed forms, with a watch, on a convenient portable stand at his 
elbow, and he simply records the time when each foot mark reaches the kelly 
bushings, omitting time when the bit is off bottom, when making connections or 
changing tour. 

A sample of such a log follows. 


Depth in Feet Time Rate Notes 
From To From To (Minutes per Foot) 
2,800 2,801 10:05 10:17 12 
2,802 10:23 6 Connection 
2,803 10:31 10:34 3 


The curve is plotted with a vertical scale of one inch to 50 feet, corresponding 
with the standard electric log, and a horizontal scale of one inch to 10 minutes 
per foot. On 1o-to-the-inch cross-section paper this permits rapid plotting. Sev- 
eral hundred feet can be graphed in a few minutes. In the Los Angeles Basin it 
has been found convenient to plot the curve from the right toward the left with 
increasing times, as slower times are ordinarily in shale, and the electric-log 
curves as recorded in this district go to the left in shale. This has been varied 
according to local custom and convenience. Every foot is plotted on the curve, 
which shows minutes per foot, in preference to feet per hour. The former gives 
more detail, and better relief, since it is plotted directly from the log, while the 
latter would have to be computed. 

It is convenient, but not essential, to have the weight, table speed, and pump 
pressure recorded, particularly if these are changed at any point. The variations 
in formation are ordinarily more marked than variations in drilling. It is much 
more important to note on the graph every change of bits, as well as the type of 
bit. In general the method applies best to rock bits, which dig shale more slowly 
than sand. Drag heads, in soft shale, may cut faster than in sand, and their use 
should be noted. If the driller is particularly codperative he may be persuaded 
to mark down the character of the drilling, such as “rough,” “slick,” “bit 
balled up” and so on, which helps to distinguish between hard sand and shale. 

In respect to codperation, the writers have had no difficulty in obtaining 
accurate logs from a number of crews. Altogether, time logs have been run on the 
rigs of eight companies, including four contractors, and with minor exceptions 
for short periods of time they have been entirely satisfactory. After a few tours 
drillers are glad to run them; they obviate the necessity of keeping track of the 
log, and serve to fill up the time with a useful and interesting activity. 


USES 


Correlation.—The most obvious use of drilling-time logs is “or purposes of 
correlation. It provides a running log of the hole which under man _ circumstances 
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FIG. 1 


permits its continuous correlation with near-by wells. This saves many cores and 
electric-log runs, and sometimes permits even the recognition of faults and other 
irregularities of section while drilling. Where coring and electric logging are not 
practicable, as in holes drilled with oil, it may provide the only method of cor- 
relation. Figure 1 shows such a case, a group of wells drilled into an oil zone 
which was separated into three parts by shale stringers. After the first hole was 
cored, all the others were drilled in with oil and each was drilled to the desired 
depth and stopped there on the basis of time logs, taken by the engineer and plotted 
as the well was drilled, on the rig. 

Figure 2 shows another group of wells in the same field in which the correla- 
tions were recorded as drilling progressed, by this method. It may be noted in 
Flood Control 2 that in the upper part of the hole the average time is faster than 
in the next wel , while near the bottom it is slower. This was a slant hole which 
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was first pushed to build up angle, then “held up” to drop angle. It illustrates 
the fact that it is the variation in rate, rather than the actual rate, which permits 
correlation. 

In both holes in Flood Control 2 and in Pool 2 a drag bit was used after the 
Brown shale was reached; hence, this tough shale body does not stand out in 
these wells on the time log as other shales do. 

Interpretation of electric logs —Drilling-time logs may aid in the recognition 
of formations. Use of these logs with corresponding electric logs makes exact 
interpretation of “‘shells’’ and other anomalies possible where use of the electric 
log alone might well result in a wrong conclusion. The determination of depleted 
oil sands is perhaps of most practical importance. Pool 2 on Figure 2 is an 
excellent example. The sand body from 5,310 to 5,350 feet might be interpreted 
as an oil sand from the electric log—drilling rates indicate a “shelly” condition 
characteristic of depleted oil sands. In contrast, the productive sand deeper than 
5,400 feet looks good on the electric log as well as on the drilling-time log where 
the live oil sand drilled evenly and relatively fast. 

Lost cores~—The question of which part of a core has been recovered may be 
answered by the drilling-time log if a series of distinct formations has been cored. 
The formation breaks should be plotted against the drilling-rate breaks. Conse- 
quently, the lost part of the core may be located and a more precise correlation 
made possible. 

Correlation of measurements.—Graphic time logs, made with drill-pipe meas- 
urements, can usually be correlated accurately with the electric log to check the 
measurements of the latter, and correct them to correspond. Gun-perforating 
measurements can likewise be referred to drill-pipe measurements by checking 
a bottom or liner top so established. 

Cores are also logged on drill-pipe depths. In this way, all data and operations 
are referred to the same method of measurement, and the question of absolute 
accuracy is replaced by assurance of relative correspondence. 


NOTES ON APPRAISALS! 


DAVID DONOGHUE? 
Fort Worth, Texas 


APPRAISAL OF A MINERAL INTEREST IN A PROVED AND 
PRODUCING OIL AND GAS PROPERTY 


Appraising is a business. An appraisal is both commercial and technical in 
character and it is ordinarily limited by time, cost, and purpose. 

An appraisal, by definition in this instance, is or should be the well considered 
opinion of a competent person about (1) the amount of oil and gas recoverable 
through wells that have completely developed a zone under and within a given 


1 Manuscript received, May 2, 1942. 
Consulting geologist. 
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tract of land, and (2) the “fair market value” of one of the mineral interests in 
the tract. 

Important in any transaction involving a producing oil and gas property is 
the opinion of a competent attorney regarding the title to the tract of land and 
the mineral interests therein, including interpretations of all contracts involving 
the minerals, the drilling and equipping of wells, the production of oil and gas, 
and the disposition of these products, such as the lease contract and assignments 
thereunder, drilling contracts, joint working-interest agreements, gas, gasoline 
and carbon black contracts, and division orders. 

The interests, present and prospective, actual and contingent, in a property 
may be numerous, involved and onerous, even to the extent that they may de- 
stroy values. A working interest encumbered by royalty, overriding royalties, 
and production payments may not yield sufficient returns to support efficient 
operations and may cause premature abandonment of the wells. It is obvious 
that loss may result to all interests in the property, a hazard that must be taken 
into account in an appraisal of any mineral interest. 

Occasionally producing wells on a tract of land may be owned and operated 
by the owner of the mineral fee, but the mineral interests ordinarily present are 
the leasehold and the royalty. The leasehold may be reduced toa working interest 
by reservation or assignment of a carried working interest, an overriding royalty, 
or a production (oil and/or gas) payment. 

On royalty and overriding royalty the only expense is for taxes and overhead. 
Royalty has a greater value than overriding royalty, all other factors being 
equal, as the overriding royalty partakes of the leasehold hazards. 

On a production payment the only expense is for taxes and overhead. It par- 
takes of the leasehold hazards, particularly in that the property may not produce 
in sufficient quantity for the share, or proceeds thereof, to satisfy the payment. 
Production payments vary in terms and conditions to such an extent that each 
contract should be given special consideration. It is necessary to know the 
balance due on the payment as of the date of valuation. 

The ‘fair market value” of an interest in a producing oil and gas property 
may be defined as the value or worth of the interest on a specified date or within 
a given period as determined by a competent appraisal which has given consid- 
eration to all available geological, engineering, and economic factors (past, cur- 
rent, and prospective) affecting the property, the field in which the property is 
located, and the oil and gas industry generally, and particularly the property’s 
estimated reserves, rate of recovery (allowables), well spacing, drilling, equip- 
ping, lifting and overhead costs, taxes, and prices of the products. 

The valuation of a mineral interest involves the discounting to present worth 
of the estimated profits accruing to that particular interest from oil and gas to be 
produced in the future. The reasonableness of the value so derived should be 
tested by comparison with the terms and conditions at which other properties 
(on which complete information is available) in the field or district have been 
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bought and sold. This comparison may be made on a basis of reserves, acreage, 
reservoir space, wells, potentials, daily production, allowables or pay-out time. 

The data required for an appraisal may usually be obtained from the operator 
of the property. Other sources are papers and articles in scientific, technical, and 
trade publications, the reports of field engineering committees, the files of State 
and Federal regulatory bodies and various tax records. The reliability of these data 
need not be discussed here. An appraiser should make an inspection of the 
property and interview the operating personnel. If permissible, or when the pur- 
pose demands, he should make or cause to be made measurements of the depths 
of the wells, electric logs, and tests on production, pressures, cores, and reservoir 
fluids. 

The appraisal report should contain all essential geological engineering data. 
Whatever data the report may contain should be identified as to source. Opinions 
of the appraiser should be clearly indicated as such. 

There are numerous publications on the purposes of appraisals, methods of 
estimating recoverable oil and gas, factors that influence future prices, costs and 
profits, and discount rates and formulas. An appraiser will always be guided by 
the quality and quantity of his data and experience. A discount formula com- 
puted with precise mathematical refinements, when used with estimates of re- 
coverable oil and gas and future profits, conveys an “unwarranted appearance of 
precision.” 

GENERAL DEFINITIONS OF MINERAL INTERESTS IN A 
PRODUCING OIL AND GAS PROPERTY® 


The Mineral Fee is the ownership of the minerals in and under a given tract 
of land, including the right to enter upon such land to mine and remove said 
minerals. It may be limited as to time, kind of mineral, quantity, proceeds, depth, 
horizon, executive rights (privilege of negotiating and executing a lease), and par- 
ticipation in bonus and rentals. 

The Royalty is that share or portion of the minerals produced anil saved (or 
proceeds therefrom) which is reserved, free of all expense except taxes, by a 
lessor (owner of mineral fee). It may be a definite and fixed amount over the life 
of a lease or it may be a variable amount (a “‘sliding scale’’), based on quantity, 
quality, price, or well status. A share of the mineral fee may be designated as 
royalty by grant or reservation or be so prescribed as to be such in effect. 

The Leasehold is that interest, tenure, or estate in minerals in and under a 
given tract of land, granted under contract by a lessor in favor of a lessee, for 
the purpose of exploration and exploitation and for a definite length of time or as 
long as such operations are continued. 

The Working Interest is that share of the minerals obtained by and belonging 
to the lessee after deductions, if any, for carried working interests, overriding 


3 Definitions herein set out are perhaps only generally applicable. They may be at least the basis 
fora discussion with a competent attorney-at-law. Laws, customs, and terminology vary from time to 
time in the different states. 
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royalty, and production (oil and/or gas) payments. The working interest must 
bear the expense of exploration and exploitation. 

A Carried Working Interest is a share in the net profits of the working inter- 
est. The owner of a carried working interest has no obligation to advance any of 
the costs of management, exploration, or exploitation, as his share of these costs 
is advanced by the owner of the working interest and charged against proceeds. 

An Overriding Royalty is a share in the leasehold, free of all expense except 
taxes. It may be considered a royalty paid to a party other than the original 
lessor or his assignees. 

A Production Payment (Oil and/or Gas Payment) is a share in the lease- 
hold, free of all expense except taxes, but limited to a definite amount, in quan- 
tity or proceeds, of a designated mineral, if, as, and when produced. A production 
payment contract may provide for interest, a minimum periodical payment, full 
payment within a given period, a lien on the working interest, payment of taxes, 
et cetera. 

INTERESTS IN A PROVED AND PRODUCING OIL AND 
GAS PROPERTY AS SECURITY FOR LOANS! 


Loans and credits secured by interests in producing oil and gas properties 
have long been made by oil-country banks, supply houses, crude-oil purchasers, 
and others who understand the hazards of wildcatting and development, the 
transitory nature of flush production, and the stability of settled production. 
The changing aspects of government and business during the past 10 years have 
practically eliminated quick pay-off loans as well as the promotional financing 
which characterized certain periods of the oil business. The opportunity thus 
made has been taken by conservative financial institutions which offer loans at 
reasonable terms and insist on having sound security. 

A self-liquidating loan secured by an interest in the minerals in and under- 
lying a tract of land producing oil and gas is usually referred to as an “oil loan.” 

The security for a loan may be the whole or a part of the mineral fee, the 
royalty, the working interest, a carried working interest, an overriding royalty, 
or a production (oil and/or gas) payment. 

The soundness of a loan is determined by careful consideration of the follow- 
ing factors. 


The credit rating, ability, and character of the owner of the interest making application for the loan, 
the operator of the property (if other than the applicant), and the crude-oil or gas purchaser. 

The legal title to the tract of land, to the minerals therein, and to the interest offered as security. 

Petroleum and gas economics, laws, and regulations. 

The ability of the wells on the property to produce currently and ultimately (potentials and reserves) 
and the “‘fair market value’’ of the interest offered as security. (No consideration should be given 
to undrilled acreage or to undeveloped formations.) 

The amount of the loan, the interest rate, and the stipulations as to monthly payments to principal 
and interest. The monthly payments should be a definite amount or the entire proceeds of the 
interest pledged with or without a guaranteed minimum and with or without an allowance for 
operating the property. 

4 W. B. Duke, vice-president of The Fort Worth National Bank, Fort Worth, Texas, assisted in 
the writing of this article. 
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The applicant for a loan, after such preliminary negotiations as he may con- 
sider desirable, should set out in a written application the legal description of the 
property, the exact mineral interest that he proposes to pledge, the amount he de- 
sires to borrow, the terms and conditions that would be acceptable, and factual 
data regarding the property, the division of interests therein, the wells thereon, 
and production therefrom. 

The lender should designate an appraiser to inspect and report on the prop- 
erty and an attorney to examine the title and to prepare the necessary legal 
documents. Occasionally it may be necessary to have an auditor or a surveyor 
make an investigation. 

The loan is closed by the execution of a note, an assignment of the mineral 
interest and proceeds therefrom, a deed of trust upon the mineral interest, and a 
chattel mortgage upon the lease equipment. The instruments evidencing the lien 
are then filed with the proper legal authority. 

A commitment may be given to the owner of the working interest in a 
“proved” tract that has not been drilled. This commitment, if reduced to a 
written contract, should set out the legal description of the tract; the terms and 
conditions of the proposed loan; the number of wells to be drilled; the amount to 
be advanced at the completion of each well, usually the estimated cost of the 
well drilled, completed, and equipped according to specifications; the acceptable 
minimum 24-hour potential of each well; and the spacing of the wells; and it 
should provide for examinations and reports by the appraiser and by the at- 
torney, if, as, and when each advance is due and for release from the lien of wells 
that may not be acceptable. A loan contract on a partially developed property 
may provide for a lien on the entire tract with a commitment on future wells as 
completed. Such contracts generally are known as ‘‘development loans.” 

The servicing of a loan involves the receipt and distribution of the monthly 
proceeds, the keeping of a record of wells drilled, and of production, attention to 
the requirements of the crude-oil or gas purchaser with respect to transfer orders 
and division orders, and consideration of well costs and lease expense, and of 
orders issued by State and Federal regulatory bodies. An inspection of the 
property should be made at reasonably frequent intervals. 

DaTA REQUIRED FOR APPRAISAL OF A PRODUCING OIL AND GAs PROPERTY 
LAND AND LEASE DATA 


Operator (name) 
Lease (name and number) 
Legal description 
Division of interest (name of owner and share) 
Working interest 
Royalty 
Overriding royalty 
Oil payments 
Statement regarding terms and conditions of lease contract and other contracts affecting the prop- 
erty, the drilling of wells, and the production of oil and gas 
Plat (actual survey) 


WELL DATA 
Log of each well showing 
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Operator 
Lease 
Number 
Location 
Date started 
Date completed 
Elevation 
Casing record 
Pay record 
Strainer or screen record 
Gun perforations 
Total depth 
Shooting record 
Acidization record 
Initial potential (oil, gas, water) before and after shot or acid 
Deepenings, workovers, and plugging (dates and details) 
Physical and chemical surveys of well bore 
Physical and chemical tests of oil, gas, water, drilling fluids, cuttings, and cores 
Geological determinations 
Potential tests (oil, gas, water) 
Gas-oil ratio tests 
Pressures: bottom-hole; tubing; casing 
Method of producing oil 
Flowing: natural, gas-lift, air-lift 
Pumping: type of equipment (standard rig, jack and power, individual unit, or other device) 
Gas injection; pressure maintenance; repressuring 
Water injection; water drive 


PRODUCTION DATA (OIL) 

Pipe-line runs in barrels, by months and years from beginning of production 
Fuel produced and used 

Production of individual wells, by months and years 
Production from separate sands or zones, by months and years 
Crude-oil purchaser 

Pipe-line connection 

Gravity of oil 

Quality of oil 

Posted prices, premiums 

Receipts 

Allowables, by months 


PRODUCTION DATA (GAS) 


Gas: sales in MCF by months and years; price at wells; receipts; purchaser; pressures . 

Gasoline: sales in gallons by muuths and years; prices; receipts; charcoal tests, and actual recoveries 
in GPM. 

Carbon black: recoveries and sales in pounds by months and years; prices; receipts 


COSTS 


Well costs: drilling, completing and equipping in detail 
Production (lifting and maintenance) expense by months and years 
Labor, supplies and hauling 
Fuel and power 
Rental of machines and tools 
Ad valorem and production taxes 
Insurance 
Overhead and office 
If reduced to a barrel basis, it should be clearly stated that the production expense covers either the 
net working-interest oil or the gross oil produced 


WELL EQUIPMENT (INVENTORY) 

Derrick; mast 

Standard rig; jack; individual unit; or other pumping device 
Flow valves; or other devices for flowing well 

Tubing; rods; working barrel; packers; chokes; valves; guages 
Casing; liner 

Screen; strainer; perforated liner or casing 


q 
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LEASE EQUIPMENT (INVENTORY) 


Lines and fittings: oil, gas, water 

Tanks; separators; pumping power; compressor plant; engines; motors; pumps; meters; et celera 
Dwellings; tool houses; garages; et cetera 

Trucks; tractois; pulling machines; et cetera 

Miscellaneous materials and supplies 


GENERAL DATA 


Map of field 

Geological reports, maps and cross sections 

Geophysical reports, maps and cross sections 

Engineering reports 

Papers and articles in scientific, technical and trade publications 
Regulatory orders, allowables, well spacing 


MIDWAY FIELD DISCOVERY, LAFAYETTE COUNTY, ARKANSAS! 


E. A. MARKLEY? anp CLAUDE N. VALERIUS? 
Tulsa, Oklahoma, and Texarkana, Arkansas 


The Midway oil field was discovered by the Barnsdall Oil Company’s Edgar 
S. Bond No. 1, which was completed on January 1, 1942, flowing 48 barrels per 
hour, through 18/64-inch adjustable choke, with tubing pressure of 750 pounds, 
casing pressure of 700 pounds, and a gas-oil ratio of 240 cubic feet per barrel. 
Completion was made through perforations at 6,340-6,370 feet in the Reynolds 
“Qdlitic”’ zone of the Smackover limestone. The gravity of the oil is 36.5°A. P. I. 

This well is located in the center of the NW. }, SW. 3 of Sec. 11, T. 15 S., 
R. 24 W., in the extreme northern part of Lafayette County, Arkansas. The 
derrick floor elevation is 272 feet above sea-level. 

The structure on which the Bond well is located is that of an anticline. A 
structural anomaly in this general area was indicated by subsurface mapping in 
1938, and it was detailed by a seismograph survey made by the National Geo- 
physical Company for the Barnsdall Oil Company during the summer of 1941. 

The completion of the Bond well marked several very notable facts, with re- 
sultant changes of opinion about the oil- and gas-producing possibilities of the 
Smackover limestone in that part of southern Arkansas north of an extensive, 
faulted zone which has been regarded as being related to the Balcones fault 
system of Texas. That zone has hitherto marked the northern limits of production 
from the Smackover limestone. These facts are enumerated as follows. 

1. The Smackover limestone lying north of the faulted zone has now been 
found to be highly productive of oil and gas. 

2. Although opinion was divided about whether porosity and permeability 
could be expected to be found in the Smackover limestone north of the faulted 
zone, the Bond well has shown porosities up to 32 per cent, and permeabilities 
up to 10,000 millidarcys. Development in the field since completion of the Bond 
No. 1 discovery well has shown variable permeabilities, averaging 350 millidarcys. 


1 Manuscript received, May 21, 1942. 
2 Geologist, Barnsdall Oil Company. 


i 


1290 GEOLOGICAL NOTES 


3. Although formerly all production from the Smackover limestone has been 
obtained from the Reynolds “Odlitic’”’ zone (topmost member of the Smackover 
limestone), the Bond well found not only the Reynolds zone extending from 
6,304 to 6,372 feet to be highly saturated with oil, but discovered an entirely new 
producing zone of 118 feet of granular, almost completely non-odlitic limestone, 
highly porous and permeable, extending from 6,419 feet to the bottom of the 
hole at 6,537 feet. As the section from 6,516 to 6,537 feet was drilled and not 
cored, no determination of possible water level could be made, although the elec- 
tric log indicates water level at 6,520-6,526 feet. There thus exists a total of 
101~107 feet of limestone which cores, cuttings, and electric log show to be very 
richly saturated with oil. No attempt has yet been made either to test or produce 
from this zone. This is the zone which has heretofore been termed the ‘“‘Dense 
lime” in other Smackover limestone fields, because of its ordinarily non-porous, 
non-permeable, and non-productive characteristics. The writers propose that this 
zone be termed the ‘“‘Bond zone,” as differentiated from the overlying Reynolds 
“Oélitic” limestone zone first found to be productive of oil and gas by the Phillips 
Petroleum Company’s Reynolds No. 1, in Sec. 27, T. 15 S., R. 15 W., Ouachita 
County, Arkansas. That part of the Smackover limestone in the Bond well, extend- 
ing from 6,372 to 6,419 feet, is a gradational zone through which the odlites 
gradually disappear downward. Although recovery of cores was very poor in this 
gradational zone, the cores did contain oil, varying from faint showings to fair 
saturation in streaks. The total proved and probable oil-producing section in the 
Bond well is composed of 68 feet of Reynolds “‘Odlitic” limestone, and 101-107 
feet of Bond limestone, or a total of 169-175 feet. 

4. The oil from the Bond well contains only 1.42 per cent by weight of a high- 
boiling point, sulphur compound, which is non-corrosive and produces non- 
sulphur gasoline on “‘straight-run” distillation, but gives a slight sulphur odor 
on distillation by cracking. The gas from the Bond well is sweet. These two facts 
differentiate it from all other Smackover limestone fields in Arkansas, which so 
far have produced only sour oil and gas, with high percentages of sulphur of a 
corrosive nature. 

No pay zones above the Smackover limestone were noted in the Bond well 
other than a showing of what perhaps was dead oil, observed in the cuttings from 
the top part of the Tokio sand at 2,117—2,123 feet, but which showed no gas by 
mud analysis. Mud analysis indicated small amounts of gas, but no oil, in the 
lower 70 feet of the Travis Peak formation, and in the sandy zones of the Cotton 
Valley formation. 

At the time of this writing, the Midway field contains thirteen producing 
wells, four drilling wells, and three dry holes. It is as yet undefined on the north- 
west and southeast extent, but is apparently defined on the northeast and south- 
west. 

The anticlinal axis of the Midway field structure is thus far revealed to be 
trending northwest and southeast, and is now known to be more steeply folded 
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than most of the other Smackover limestone fields in Arkansas. The northeast, 
or reverse dip at Midway is at the rate of 400 feet per mile, and the southwest 
dip, which is the direction of regional dip in this area, is at the rate of 600 feet per 
mile. This rate of dip may be compared with the other Smackover limestone 
fields in Arkansas as follows. 


: Rate of Dip : Rate of Dip 
Field (Feet Per Mile) Field (Feet Per Mile) 
McKamie 400 Magnolia 400 
Buckner 100 Village 50 
Dorcheat 100 Schuler 150 


The greater intensity of folding at Midway may be attributed to its proximity 
to the Ouachita Mountains which are 35 miles distant on the north, closer than 
are any of the other Smackover limestone fields in South Arkansas. 


CLASSIFICATION OF OIL RESERVOIRS! 
W. B. WILSON? 
Tulsa, Oklahoma 

The classification of oil reservoirs continues to be a matter of interest to 
petroleum gologists who specialize in problems of migration and accumulation. 
The subject can be approached from different viewpoints but most geologists will 
agree that a genetic classification, that is, one related to mode of origin, is prefer- 
able to any built on superficial resemblances. In any case, progress has been made 
in the last few years in that there is now agreement that all reservoirs, containing 
commercial quantities of oil or gas, have closures of one kind or another. The 
unclosed or terrace type of oil reservoir had its day and now has passed into 
innocuous desuetude. 

The so-called stratigraphic type of closure has deservedly been given increas- 
ing consideration in recent years. East Texas has had something to do with that. 
The tendency, moreover, is to lump as “stratigraphic” all reservoir closures that 
are not deformational. The propriety of this may be questioned. Stratigraphy 
may be defined as that branch of geology that treats of the distribution and suc- 
cession of strata. A stratigraphic trap, therefore, should logically be one in which 
some quality inherent in and especially characteristic of strata is involved. This 
is certainly the case where there is a wedging-out for any reason of a porous stra- 
tum. Does it follow that the term, stratigraphic trap, should be applied where the 
controlling factors are varying porosity and permeability alone? In the case of 
some limestone reservoirs nothing that a stratigrapher would recognize as a 
stratum or member thereof drops out. There is not necessarily any change in the 
chemical composition of the rock. Thus in one area in a limestone on a slope 
essentially monoclinal there may be voids sufficiently large and permeable to 
hold commercial quantities of oil as contrasted with leaner non-commercial areas 


1 Manuscript received, May 25, 1942. 
? Chief geologist, Gypsy division, Gulf Oil Corporation. 
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adjacent. The result, moreover, can be an oil pool of substantial importance. 
The Loco field of Eddy County, New Mexico, appears to be of this type. 

In Stratigraphic Type Oil Fields* the cause of the accumulation of oil in the 
Noodle Creek pool, Jones County, Texas, is held to be the pinching-out of 
porosity in the Noodle Creek limestone. The limestone itself continues updip 
and it is stated that “‘if the porosity had extended farther east the oil would have 
migrated updip and would not be found in areas now producing.’ It seems to 
the present writer that such an accumulation should not be considered as illus- 
trating a stratigraphic trap. The question then arises where to place non-strati- 
graphic and non-structural traps. Heroy® handles the situation by placing reser- 
voirs in three divisions, and the combinations thereof, namely, (1) depositional 
traps, (2) diagenetic traps, and (3) deformational traps. Most so-called strati- 
graphic traps would go in Heroy’s No. 1, and Noodle Creek probably in his No. 2. 
Heald® sets up two great groups of reservoirs: (1) closed by local deformation of 
strata, and (2) closed because of varying permeability of rock. Among the sub- 
divisions under No. 2 he has traps due to lensing permeable zones in calcareous 
rock and also lenses of permeable igneous and metamorphic rocks. The present 
writer agrees and believes he avoided trouble, though not departing from scien- 
tific accuracy, when he put all traps into these two fundamental groups’ and 
combinations thereof. The word, stratigraphy, does not appear in his classifica- 
tion. It may be held, however, that the use of stratigraphy in the broad sense of 
porosity is justifiable. This might serve for Noodle Creek but leads to trouble 
elsewhere. The oil in the Chapman pool® in Williamson County, Texas, is in a 
porosity trap, a porous rock being in juxtaposition to less porous rock. If we are 
to use stratigraphic traps interchangeably with porosity traps this then would 
also be a stratigraphic trap. But the reservoir rock at Chapman is a serpentine 
and we are now confronted with a stratigraphic trap in an igneous rock. 

Speaking as one who has tried his hand at it, the writer admits that a perfectly 
satisfactory classification of oil and gas reservoirs has not yet appeared. Neverthe- 
less, outlining the fundamental principles involved and staying with them will 
keep the classifier on solid ground and will enable him to fit new types of traps 
into his scheme. 

3H. W. Imholz, ‘Noodle Creek Pool, Jones County, Texas,” Stratigraphic Type Oil Fields 
(Amer. Assoc. Petrol. Geol., 1941), pp. 698-721. 

4D. E. Lounsbery and Bela James, “‘Reservoir Rock,” zbid., p. 721. 

5 William B. Heroy, a Geology,’’ Geology, 1888-1938. Fiftieth Anniversary Volume 


(Geol. Soc. America, 1941), pp. 535-36 
°K. C. Heald, “Essentials for Oil Pools,”’ Elements of the Petroleum Industry (Amer. Inst. Min. 
Met. Eng., 1940), PP. 54-55. 
7W.B. Wilson, Finding and Producing Oil (Amer. Petrol. Inst., 1939), P. 4. 
8 EF. H. Sellards, ‘Oil Fields in Igneous Rock in Coastal Plain of Texas,” Bull Amer, Assoc. Petrol. 
Geol., Vol. 16, No. 8 (August, 1932), PP. 747-SI. 
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REVIEWS AND NEW PUBLICATIONS 


* Subjects indicated by asterisk are in the Association library and available, for loan, to members 
and associates. 


THE OIL AND GAS INDUSTRY OF COLORADO 
BY CLARK S. BARB 


REVIEW BY W. A. WALDSCHMIDT! 
Golden, Colorado 


“The Oil and Gas Industry of Colorado,” by Clark F. Barb. Colorado School of Mines 
Quart., Vol. 37, No. 2 (Golden, April, 1942). Paper, 130 pp., 6 X9 inches. Price, $2.00 
(including postage). 

Professor Barb has brought together, in this publication, much information pertaining 
to Colorado’s oil and gas industry which heretofore could be obtained only from the files 
of operating oil companies or by a tedious search through miscellaneous publications. 

The Quarterly is divided into the following parts: General History and Geology; In- 
dividual Oil and Gas Fields of Colorado; The Oil Refining Industry of Colorado; Oil Con- 
sumption, Markets, and Pipelines; Natural Gas; Oil Shale and Coal Substitutes; and Pe- 
troleum Laws of Colorado. Each part is followed by a comprehensive bibliography. 

In the first part, ‘“General History and Geology,” the author discusses briefly the 
development of the Colorado oil industry from the time of the drilling of the first well near 
Canon City, in 1862, up to the present. He also discusses, in a broad way, the general geol- 
ogy of the proved and possible productive areas, and the general characteristics of the 
several producing zones. 

Under “Individual Oil and Gas Fields of Colorado,” the author discusses twenty-five 
fields. In general, these discussions include structural and other geological data, oil and 
gas production records, and some estimates of reserves. Also contained in this part are 
structure-contour maps of seventeen fields, three crude-oil-production graphs, and one 
table of specific field data. The last section of this part is devoted to oil and gas reserves, 
secondary-recovery reserves, and costs of oil production. 

The section on “Refining Industry of Colorado” includes a brief discussion of the sev- 
eral refineries in the state which have a total daily capacity of 15,800 barrels of crude oil. 
Also given are twenty-one complete analyses of crude oils from several of the Colorado 
fields. 

Much detailed information is contained in the section on “Oil Consumption, Markets, 
and Pipelines.”” The author has tabulated and discussed, under this heading, sources of 
gasoline in Colorado, Colorado’s crude-oil position, markets, refineries and possible mar- 
kets, imports, freight rates, county statistics, filling stations, and pipelines. Although only 
nineteen pages are allowed for this section of the Quarterly, the graphs, tables, and maps 
make it an extremely valuable part of the publication. 

The last three sections on ‘‘Natural Gas,” ‘Oil Shale and Coal Substitutes,” and 
“Petroleum Laws of Colorado” are relatively brief but the discussions with their accom- 
panying bibliographies add to the value of the Quarterly as a reference book. 

A map, 18 by 24 inches, showing the locations of the several oil and gas fields of Colo- 
rado and the locations of the more important wildcat wells, is contained in a pocket in the 
back of the publication. 

Geologists, petroleum engineers, and others who are interested in the exploration, pro- 
duction, and refining of oil in the Rocky Mountain region have long needed a single pub- 


1 Department of Geology, Colorado School of Mines. Manuscript received, April 10, 1942. 
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lication to which they might refer when desirous of obtaining information about Colorado 
oil fields. Professor Barb is to be congratulated for giving these men this information in his 
publication “The Oil and Gas Industry of Colorado.” 


OIL IN THE EARTH, BY WALLACE E. PRATT 


REVIEW BY E. RUSSELL LLOYD! 
Midland, Texas 


Oil in the Earth, by Wallace E. Pratt. 105 pp., clothbound. Department of Geology, Uni- 
versity of Kansas, Lawrence (1942). Price, $1.00, postpaid. 

Oil in the Earth consists of a series of four lectures delivered before the students of 
the department of geology of the University of Kansas, in March, 1941. A comprehensive 
view of the world petroleum situation is presented in clear, concise, and non-technical 
style. Although the book is small, every paragraph is packed with authoritative informa- 
tion. 

Mr. Pratt’s fundamental thesis is that the present predominant situation of the United 
States in the petroleum industry is due to the initiative and enterprise of the American 
people and that, by nature, the United States is no more endowed with oil resources than 
many other parts of the world. Oil in the earth is abundant, but it is American method, 
social and economic, which has been successful in finding it, and will continue so. 

The book is illuminating in its wide scope and clear, logical analysis. It should be read 
and pondered not only by those engaged in the oil industry but even more by the statesmen 
and economists whose function will be the shaping of world politics after the war. 


1 Consulting, Box 1026. 


REPORT OF THE COMMITTEE ON SEDIMENTATION, 1940-1941 
NATIONAL RESEARCH COUNCIL 


REVIEW BY WALTER H. BUCHER! 
New York, N. Y. 


Report of the Committee on Sedimentation, 1940-1941, Parker D. Trask, chairman, with 
Charts for the Determination of Detrital Minerals. 110 mimeographed pp. 8.5 X11 inches. 
Paper cover. Division of Geology and Geography, National Research Council, 2101 
Constitution Avenue, Washington, D. C. Price, $1.00, including set of two charts. 
Separate copies of the charts, $0.50. Orders should be accompanied by remittance. 
The report of the Committee on Sedimentation of the Division of Geology and Geog- 

raphy of the National Research Council for the year 1940-1941 has recently been pub- 

lished. The work of this committee is to prepare summary reports of progress in different 
fields of sedimentation and to increase the fund of knowledge on special problems. The 
report this year contains 1o such articles. The most important of these is a set of two charts 
prepared by R. Dana Russell listing the physical properties of more than 150 minerals that 
are commonly found in sedimentary rocks. The data are arranged in a new order, which 
experience has shown enables students to determine minerals more rapidly than formerly. 

Every student of petrography will find these charts useful. 

Another article of special interest is a report by F. J. Pettijohn on the present state of 
knowledge of quantitative studies of sedimentation. Two reports on diagenetic changes 
in sediments are included: one by W. P. Kelley on soils, and the other by Geo. A. Thiel on 


1 Professor of geology, Columbia University. Manuscript received, May 17, 1942. 
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calcareous sediments. Other articles are: current literature on recent marine sediment by 
H. C. Stetson; research on sedimentation in the Soil Conservation Service by C. B. Brown; 
research in sedimentation in the Gulf Coast region by F. W. Rolshausen; the sediments of 
Lake Provo, Utah, by H. J. Bissell, and two papers on statistical compilations of quantita- 
tive data on sediments, one on alluvial gravels by W. C. Krumbein, and the other on 
Mississippi delta sediments by August Goldstein, Jr. 


RECENT PUBLICATIONS 


CALIFORNIA 


*“Geology and Development of the Paloma Field, Kern County, California,” by James 
T. Wood, Jr. Amer. Inst. Min. Met. Eng. Petrol. Tech., Vol. 5, No. 3 (New York, May, 
1942). A..M.E.T.P. 1471.7 pp., 3 figs., 1 table. 

*A Plan for Operation of the Paloma Field,” by W. H. Geis. Jbid., T.P. 1472. 6 pp. 

*“North Midway Area of Midway-Sunset Oil Field,” by W. T. Woodward. California 
Oil World, Vol. 35, No. 10 (Los Angeles, May, 1942), pp. 5-7; 2 figs. 

*“Kettleman Hills Field, California,” compiled by Oil and Gas Jour., Vol. 41, No. 4 
(Tulsa, June 4, 1942), pp. 50-51; 4 illus. in color. 

*“Phosphorite Deposits on the Sea Floor off Southern California,” by R. S. Dietz, 
K. O. Emery, and F. P. Shepard. Bull. Geol. Soc. America, Vol. 53, No. 6 (New York, June 
I, 1942), PP. 815-48; 3 pls., 1 fig. 

GENERAL 

““Geology and Biology of North Atlantic Deep-Sea Cores between Newfoundland and 
Ireland, Part 8, Organic Matter Content,” by P. D. Trask, H. W. Patnode, J. L. Stimson, 
and J. R. Gay. U. S. Geol. Survey Prof. Paper 196-E (April, 1942), pp. i-xv, 135-49, Pls. 
1-2, Figs. 1, 23-30. Supt. Documents, Govt. Printing Office, Washington, D. C. Price, 
$0.20. 
“Geophysical Abstracts 106, July-September, 1941,” compiled by W. Ayvazoglou. 
U.S. Geol. Survey Bull. 932-C (April, 1942), pp. 85-122. Supt. Documents, Govt. Printing 
Office, Washington, D. C. Price $0.10. 

“Handbook of Scientific and Technical Societies and Institutions of the United States 
and Canada.” N.R.C. Bull. 106 (4th ed., January, 1942). 389 pp. National Research 
Council, 2101 Constitution Avenue, Washington, D. C. Price, $4.00 (cloth). 

*““New Devonian (Hamilton) Correlations,” by G. Arthur Cooper and Aldred Scott 
Warthin. Bull. Geol. Soc. America, Vol. 53, No. 6 (New York, June 1, 1942), pp. 873-88; 3 
figs. 
, *“New Genera of Pennsylvanian Fusulinids,” by M. L. Thompson. Amer. Jour. Sci., 
Vol. 240, No. 6 (New Haven, Connecticut, June, 1942), pp. 403-20; 3 pls. 

Physics of the Earth-IX. Hydrology, by 24 contributors. Edited by Oscar E. Meinzer. 
712 pp, illus. Cloth; outside dimensions, 7 X10 inches. McGraw-Hill Book Company, New 
York (1942). Price, $7.50. 

*“Ozarkian and Canadian Cephalopods. Part I: Nautilicones,” by E. O. Ulrich, Aug. 
F. Foerste, A. K. Miller, and W. M. Furnish. Geol. Soc. America Spec. Paper 37 (New York, 
May 11, 1942). 157 pp., 57 Pls., 23 figs., 1 table. 

*Division of Geology and Geography Annual Report for 1940-1941. Natl. Research Coun- 
cil (Washington, D. C., December, 1941). 178 pp. 8.5 X11 inches. 

*Progress Report on Standards of Allocation of Oil Production within Pools and among 
Pools, by the special committee and legal advisory committee on well spacing and alloca- 
tion of production of the central committee on drilling and production practice, Division 
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of Production, American Petroleum Institute (50 West soth Street, New York, 1942). 98 


pp. Price, $1.25, postpaid. 
*Report of the Committee on Sedimentation 1940-1941, by Parker D. Trask. Natl. Re- 


search Council Div. Geol. and Geography (2101 Constitution Avenue, Washington, D. C., 
March, 1942). 110 pp. Contains 2 charts for Determination of Detrital Minerals. Price of 
report, including charts, $1.00; separate copies of charts, $0.50. 

*Water Influx into a Reservoir and Its Application to the Equation of Volumetric 
Balance,” by William Hurst. Amer. Inst. Min. Met. Eng. Petrol. Tech., Vol. 5, No. 3 (New 
York, May, 1942). A.J.M.E. Tech. Pub. 1473. 16 pp., § figs., 3 tables. 

*“Caliper Logging,” by C. P. Parsons. [bid., Tech. Pub. 1474. 8 pp., 7 figs. 

*“Core Analysis—An Aid to Increasing the Recovery of Oil,’’ by James A. Lewis. 


Ibid., Tech. Pub. 1487. 8 pp., 2 figs., 1 table. 
IDAHO 
*“Lower Eo-Triassic Stratigraphy, Western Wyoming and Southeast Idaho,” by 
Norman D. Newell and Bernhard Kummel. Bull. Geol. Soc. America, Vol. 53, No. 6 (New 
York, June 1, 1942), pp. 937-96; 3 pls., 5 figs. 
KANSAS 
*“Geology and Ground-Water Resources of Morton County, Kansas,’ by Thad G. 
McLaughlin. State Geol. Survey Kansas Bull. 40 (Lawrence, March, 1942). 126 pp., 9 pls. 
6 figs., 7 tables. 
LOUISIANA 
*“Complexly Faulted Dome: Eola Field, Avoyelles Parish, Louisiana,’ compiled by 
Oil and Gas Jour., Vol. 41, No. 2 (Tulsa, May 21, 1942), pp. 49-50; 4 figs. in colors. 
*“The Golden Meadow Field (Largest Oil Structure of the Louisiana Gulf Coast Re- 
gion),” by Cyril K. Moresi. Oil, Vol. 2, No. 4 (New Orleans, May, 1942), pp. 8-9; 2 figs. 
*“Geology of Vernon Parish,” by Robert N. Welch. Louisiana Geol. Survey Bull. 22 
(Baton Rouge, May 15, 1942). 90 pp., 6 pls., 16 figs. 
* “Micromagnetic Surveys in the Sparta-Wilcox Trend of Texas and Louisiana,” by 
W. P. Jenny. Oil Weekly, Vol. 106, No. 2 (Houston, June 15, 1942), pp. 20-23; 4 figs. 


MISSISSIPPI 


*“Union County Mineral Resources,” by Louis Cowles Conant and Thomas Edwin 
McCutcheon. Mississippi Geol. Survey Bull. 45 (University, 1942). 158 pp., 14 figs., 1 pl. 


SOUTH DAKOTA 
*“Magnetometer Surveys during 1941,” by Edward L. Tullis. South Dakota Geol. Sur- 
vey R. I. 42 (Vermillion, March, 1942). 40 pp., 13 illus., including folded map of area be- 
tween Pierre and Nebraska line. 
SOUTH AMERICA 
“The Face of South America: An Aerial Traverse,” by John Lyon Rich. Amer. Geogr. 
Soc. Spec. Pub. 26 (New York, 1942). 319 pp., 325 photographs, 8 maps. Price, $4.00. 


TEXAS 


*“Bleaching Clay Deposits in Gonzales County, Texas,” by Carl R. Chelf. Univ. 
Texas Bur. Econ. Geol. Min. Resources Survey Cir. 43 (Austin, May, 1942). 11 mim. pp., 11 
figs. 

* “Micromagnetic Surveys in the Sparta-Wilcox Trend of Texas and Louisiana,” by 
W. P. Jenny. Oil Weekly, Vol. 106, No. 2 (Houston, June 15, 1942), pp. 20-23; 4 figs. 
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*“Geologic Studies in Young County, Texas,” by D. R. Criswell. Univ. Texas Bur. 
Econ. Geol. Min. Res. Survey Cir. 49 (Austin, June, 1942). 5 mim. pp., a map and strati- 


graphic sections. 
VENEZUELA 


*“Geology of Southeastern Venezuela,” by V. M. Lopez, E. Mencher, and J. H. 
Brineman, Jr. Bull. Geol. Soc. America, Vol. 53, No. 6 (New York, June 1, 1942), pp. 
849-72; 2 pls., 2 figs. 

WYOMING 

*“Lower Eo-Triassic Stratigraphy, Western Wyoming and Southeast Idaho,” by 
Norman D. Newell and Bernhard Kummel. Bull. Geol. Soc. America, Vol. 53, No. 6 
(New York, June 1, 1942), pp. 937-96; 3 pls., § figs. 


ASSOCIATION DIVISION OF PALEONTOLOGY AND MINERALOGY 


*Journal of Paleontology (Tulsa, Oklahoma), Vol. 16, No. 1 (May, 1942) 

“Conodont Assemblages from the Heath Formation, Montana,” by Harold W. Scott 

“Ordovician Conodonts from the Bighorn Mountains of Wyoming,” by T. W. Amsden 
and A. K. Miller 

“Miocene Molluscs from Costa Rica,” by Otto Haas 

“Silurian Foraminifera of the Mississippi Basin,” by Paul H. Dunn 

“Upper Devonian Bryozoa,”’ by Andrew H. McNair 

“Lithostrotiontidae in the Rocky Mountains,” by W. A. Kelly 

“Tchthyosaur Rostra from Central California,’ by C. L. Camp 

“Carboniferous and Permian Corals from Central Oregon,” by Charles W. Merriam 

“Sarocrinus, a New Crinoid Genus from the Lower Mississippian,”’ by Edwin Kirk 

“Correction of Homonyms in the Lamellibranch Genus Conocardium,” by Carl C. 
Branson 

“A New Ophiuran from the Eocene of New Jersey,”’ by Charles T. Berry 

“Biological Evidence as to the Rate at Which Tests of Foraminifera Are Contributed 
to Marine Sediments,” by Earl H. Myers 

“An Atherinid Fish from the Pliocene of Oklahoma,” by Carl L. Hubbs 

*Journal of Paleontology (Tulsa, Oklahoma), Vol. 16, No. 4 (July, 1942). 

“Bryozoa from the Ordovician Bromide Formation, Oklahoma,” by A. R. Loeblich 

“Chester Bryozoa of Illinois and Western Kentucky,” by Arthur C. McFarlan 

“A New Unio from the Morrison Formation of Colorado,” by Edward L. Holt 

“Some Miocene Foraminifera from Subsurface Strata of Coastal Texas,” by J. B. 
Garrett 

“W orthenella, Setigerella, and New Productid Species,” by A. H. Sutton 

“Ordovician Trilobites from Nevada,”’ by Samuel Holliday 

“A Goniatite from the Mississippian Fern Glen Formation of Illinois,” by A. K. Miller 
and Courtney Werner 

‘““A New Ostracode from the Claiborne Eocene of Texas,” by Morton B. Stephenson 

“Halymenites, Addendum,” by Joseph M. Patterson 

““A New Species of Discorbis from the Weches Formation of Texas,” by J. B. Garrett 

“The Skeleton of an Immature Pelycosaur, Dimetrodon cf. grandis, from the Permian 
of Texas,”’ by Charles W. Sternberg 

“Four New Genera of Paleozoic Gastropoda,” by J. Brookes Knight 

“Bibliography and Index to New Genera, Species, and Varieties of Foraminifera for 
the Year 1939,” by Hans E. Thalmann 
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MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 


The Executive Committee has approved for publication the names of the following 
candidates for membership in the Association. This does not constitute an election but 
places the names before the membership at large. If any member has information bear- 
ing on the qualifications of these nominees, he should send it promptly to the Executive 
Committee, Box 979, Tulsa, Oklahoma. (Names of sponsors are placed beneath the 
name of each nominee.) 


FOR ACTIVE MEMBERSHIP 


Paul C. Bateman, Los Angeles, Calif. 
E. K. Soper, Cordell Durrell, W. C. Putnam 
Pedro Joaquin Bermudez, Ciudad Trujillo, Dominican Republic 
James W. Hunter, Joseph A. Cushman, C. G. Lalicker 
Reuel Lee Boss, Hobbs, N. Mex. 
W. B. Wilson, Paul H. Reisher, Warren O. Thompson 


Buford Miller, Houston, Tex. 
Carleton D. Speed, Jr., R. C. Bowles, Roderick A. Stamey 


Kenneth James Reid, Wichita, Kans. 
W. C. Imbt, E. P. Philbrick, F. E. Wimbish 


Harold William Scott, Urbana, III. 
Harold R. Wanless, A. H. Sutton, F. W. DeWolf 


William Josiah Wright, Fredericton, N. B., Canada 
J. V. Howell, Hugh MacKay, L. C. Snider 


FOR ASSOCIATE MEMBERSHIP 


James C. Benzley, Riverdale, Calif. 
James R. Dorrance, Glenn C. Ferguson, Aden W. Hughes 


Donald McClure Davis, Pasadena, Calif. 
L. W. Saunders, Lawrence K. Morris, Charles H. Behre, Jr. 


Samuel Holliday, Cambridge, Mass. 
John P. Smoots, Hubert G. Schenck, Kirtley F. Mather 


Othell Franklin Langford, Austin, Tex. 
Hal P. Bybee, L. C. Snider, Robert H. Cuyler 


Lloyd Alan Lewis, Los Angeles, Calif. 
Alex Clark, J. O. G. Sanderson, Francis D. Bode 


Richard Calvin Marmaduke, Canton, Miss. 
B. B. Bradish, A. C. Hornung, O. A. Seager 


Joseph Alfred O’Brien, Shreveport, La. 
G. D. Thomas, M. L. Kerlin, William W. Rand 


Bernard James Perry, Calgary, Alta., Canada 
F. A. Melton, V. E. Monnett, C. G. Lalicker 


FOR TRANSFER TO ACTIVE MEMBERSHIP 


Allen Ehlers, Harrisburg, Ill. 
M. W. Fuller, R. W. Beck, Lee C. Lamar 
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ANNOUNCEMENT OF NATIONAL SERVICE COMMITTEE 


FRITZ L. AURIN! 
Fort Worth, Texas 


Several additional requests from the War Effort Committee of the Geological Society 
of America in Washington for information on personnel other than those sent out to the 
membership preceding the Denver meeting are as follows. 

1. The Military Service is contemplating steps toward setting up a group of men to 
specialize in “terrain studies of various world theaters.” It is recognized that training and 
experience in physiography, geology, and related fields will constitute a desirable founda- 
tion for such studies. The request is for names of young men with these qualifications 
who are already in the Army in either an enlisted or commissioned capacity and who 
may be interested in transfer to this type of work. It is suggested that those interested 
communicate with CHESTER R. LoNGWELL, U. S. Geological Survey, Washington, D. C., 
and give training and experience that would qualify them for this service. 

2. The second request is for the names of geologists, age 36 and younger, who would 
be interested in becoming 1st and 2nd Lieutenants, Corps of Engineers, assigned to the 
Air Forces for construction of air fields. The men chosen for this work are to be known as 
“soil stabilization” specialists and they will be sent to a school for a six weeks’ course of 
study. It is suggested that those interested communicate with CoLONEL LopER, Intel- 
ligence Branch, Office of Chief Engineers, Washington, D. C., and also give information 
on their training and experience that would qualify them for this service. 


POSSIBILITIES FOR GEOLOGISTS IN THE NAVY 


The following information has been secured from the Naval Reserve in regard to pos- 
sibilities for geologists in the Navy Department. Procedure in making an application 
in the Naval Reserve is to report to the nearest office of Naval Officer Procurement and 
the interviewing officer will determine the rank and class to which a man is entitled, give 
him a physical examination and application blanks if he is deemed to be a desirable 
candidate. 


I. RADAR MAINTENANCE OFFICERS 

Duty: To be given a course of instruction, the length determined by educational 
background, to be assigned duty upon completion in the maintenance of radar equip- 
ment in units of the aeronautic organization of the Navy, such as Naval air stations, 
Naval aviation bases, training centers, service schools, ships and aircraft squadrons. 
Radar is the Navy’s name for the high frequency radio locator device used in locating 
enemy ships and planes. 

Men with extensive experience in seismograph work should be qualified for this class. 
Age limit, 50 years. 

2. PHOTOGRAPHIC INTERPRETATION OFFICERS 

Duty: To be given an eight weeks’ course in photographic interpretation, then as- 
signed duties in the studying of aerial photographs for the purpose of identifying industrial 
and manufacturing buildings, power plants, air ports, munitions dumps, camouflage and 
the like. 

Candidates having broad general education with an engineering background are 
preferred. College graduates having had experience with geology, cartography and similar 
fields are especially desirable. Age limit, 28 years. 

These two classes are where we are placing most petroleum engineers and geologists; 


1 Chairman of the committee. 
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however, there are numerous other classes of the Naval Reserve in which qualified can- 


didates are still being accepted. 


As these classes are too numerous to recite here, it is suggested that any members of 
the Association who are in doubt as to whether they are qualified for a commission in the 
Naval Reserve, should write to the Director of Naval Officer Procurement, as shown in 


the following list: 


OFFICES OF NAVAL OFFICER PROCUREMENT 


Director 


Captain Chestner H. J. Keppler, U.S.N. 
Captain Kenneth G. Castleman, U.S.N. (Ret.) 
Captain E. R. McClung, U.S.N. (Ret.) 

Lt. Comdr. Wm. L. Moise, U.S.N.R. 


Commander John J. Wilkinson, U.S.N.R. 
Lt. Comdr. A. H. Donaldson, U.S.N.R. 


Commander Frank C. Huntoon, U.S.N.R. 
Captain John C. Fremont, U.S.N. (Ret.) 

Rear Admiral I. C. Johnson, U.S.N. (Ret.) 
Captain Clarence L. Arnold, U.S.N. (Ret.) 


Commander A. J. Byrholdt, U.S.N. 
Lt. Comdr. O. J. Gullickson, U.S.N. (Ret.) 


BRANCH OFFICES 


Officer-in-Charge 
Lt. Comdr. Charles McK. Lynch, U.S.N. (Ret.) 


Lt. Comdr. R. B. LaPorte, U.S.N.R. 


Lt. Comdr. George B. Byrd, ry 
Lt. Comdr. Harry F. Dobbs, U.S.N 
Ensign Joseph S. Rose, Jr., U.S.N.R 


Lieutenant (jg) L. S. Poer, U.S.N.R 
Lieutenant C. E. Word, U. S.N.R. 
Lieutenant D. C. Brown, U.S.N. 
Ensign L. C. Thompson, U.S.N. 
Ensign Edwin H. Davis, U.S.N. 
Lieutenant (jg) Jeremiah C. Clarke, U.S.N.R. 


Lieutenant (jg) Laurence K. Walrath, U.S.N.R. 


Address 


150 Causeway St., Boston, Mass. 

33 Pine Street, New York, N.Y. 

17th Fl., Widener Bldg., Juniper and Chestnut 
Sts., Philadelphia, Pa. 

2nd Fl., Chevrolet Parts Bldg., Norfolk and 
Altamont Sts., Richmond, Va. 

The Center, Marion Sq., Charleston, S.C. 

Room gos, Langford Bldg., 121 S.E. First St., 
Miami, Fla. 

Louisiana Bldg., 217-227 Camp St., New Or- 
leans, La. 

Board of Trade Bldg., 141 W. Jackson Blvd., 
Chicago, IIl. 

U. S. Naval & Marine Corps Reserve Armory, 
850 Lilac Terrace, Los Angeles, Caif. 

703 Market St., San Francisco, Calif. 

117 Marion St., Seattle, Wash. 

1320 G St., N.W., Washington, D. C. 


Address 


Keystone Hotel Bldg., Third Ave. and Wood St., 
Pittsburgh, Pa. 

Richmond Market Armory, N. Howard St., 
Baltimore, Md. 

425 Post Office Bldg., Norfolk, Va. 

Healy Bldg., Atlanta, Ga. 

Post Office and Court House Bldg., Birmingham, 


Ala. 
1530 Allen Bldg., Dallas, Tex. 
316 Post Office Bldg., Houston, Tex. 
Post Office Bldg., Oklahoma City, Okla. 
U. S. Court House, Nashville, Tenn. 
University of South Carolina, Columbia, S. C. 
Post Office Bldg., Charlotte, N. C. 
915 Lynch Bldg., Jacksonville, Fla. 


INFORMATION REGARDING THE ARMY SPECIALIST CORPS 


1. Establishment.—The Army Specialist Corps, a corps of uniformed civilians, was 
established by Executive Order No. 9078, February 26, 1942. It is a branch of the War 
Department, under the supervision and direction of the Secretary of War. 

2. Objective-—The Corps will supply all branches of the Army and other agencies of 
the War Department with professional, scientific, technical and administrative personnel. 
In many instances this will release from administrative tasks military personnel for 


command or combat duty. 


3. Eligibility —The applicant must be a citizen of the United States. His education, 
training, experience, and general fitness to fill the position will be the basis for his selection. 
Physical qualifications and age are secondary to the ability to perform the designated 


task. 
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4. Application Information and the necessary form may be obtained from Army 
Information Centers, The Adjutant General, the Army Specialist Corps and the Civil 
Service Commission. Applicants must fill out a questionnaire which is a personal history 
form. This will be classified and evaluated. Appointments will be made only to meet the 
specific needs or vacancies in accordance with requests by the Army or agencies of the War 
Department. 

5. Assignment.—Members of the Corps are subject to assignment for duty with the 
Army in this country and in the theatres of operation. Their post of duty will be deter- 
mined by the commanding officer of the organization to which they are assigned. 

6. Duration.—Appointments will be made for the duration and six months thereafter. 
Appointments for a lesser period may be made under exceptional circumstances at the 
discretion of the Director General. 

7. Rank and title—There will be two classes of personnel who will have relative rank 
with officers and enlisted men of the Army: 

(1) Officers. (2) Specialists. 
In general, their titles will be the same as those for corresponding rank in the Army. 

8. Promotions—Promotions may be made by the Director General. Decorations 
authorized by law may be awarded by the Secretary of War upon the recommendation 
of the Director General. 

9. Uniform—The uniform will be practically the same as that of the officers and 
enlisted men, respectively, of the Army. Both uniform and insignia will be distinctive 
so that members of the Corps will be readily recognized as such. 

10. Pay.—The rate of pay is based upon the Civil Service Classification Act and will, 
in general, be comparable to that in use for similar grades in the Army. 

11. Civil Service status—Any person occupying a Government position other than 
temporary may be transferred or appointed to the Corps and shall during the period of 
employment therein be deemed to be on leave of absence without pay. Individuals 
appointed to the Corps will not acquire Civil Service status, but all appointments for the 
duration are subject to the Civil Service retirement deductions. 

12. Command functions —Members of the Corps will exercise administrative and su- 
pervisory functions only. They will not exercise command functions in so far as Army 
officers or enlisted men are concerned except that when Army personnel are assigned 
to duty in any activity operated by officers of the Corps, they will be subject to the orders 
of officers of the Corps to the same extent and in the same manner as though they were 
members of the Corps. 

13. Military control—Members of the Corps will be directly responsible to the military 
commander of the organization under whose jurisdiction they are functioning. 

14. Customs of the service—The normal courtesies, respects and obligations now in 
practice between officers and enlisted men of the Army will be recognized and practiced 
between officers and specialists of the Corps, except that salutes between members of the 
Corps or between members of the Army and members of the Corps are not required. 

15. Travel—Travel from home to initial station will be at the expense of the indi- 
vidual. Travel of members of the Corps on official business will be at Government ex- 
pense and subject to Government Travel Regulations governing civilian officials and 
employees. Travel for dependents is not authorized. 

16. Sales of Quartermaster supplies and services—Members of the Corps will be ac- 
corded the same privileges as accorded commissioned and enlisted personnel of the 
Army in making purchases of subsistence stores and articles of clothing or equipment 
prescribed for wear or use by the Corps. 

17. Resignations and leaves of absence.—Resignations will be accepted upon approval 
of the Director General. Members of the Corps are entitled to the same leaves of absence, 
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including sick leave, as are provided for other civilian employees of the Government. 
Leaves of absence without pay may be granted for any period by the Director General. 

The following form letter was received in reply to the application of one of our 
members: 

Your application will receive careful consideration, analysis, and classification. In the event that 
there is an immediate military need for your services, you will be notified at once. If not, the data con- 
tained in your questionnaire will be made a matter of permanent record so as to be readily available 
in the future to any interested Agency of the War Department. 

No definite assurance can be given you at this time that advantage can be taken of your offer to 
serve. The Army Specialist Corps is so organized that it can accept you only to meet a specific need or 
vacancy. Should you not hear further, it will mean that the War Department is unable to utilize at 
present the services which you have so generously offered, but it is impossible to predict what future 
positions you may be able to fill if your record is on file. 

_ In the light of the heavy assignment problems, it is requested that you codperate by not making 
inquiries of the War Department as to the probability of your employment. Any such additional cor- 
respondence is undesirable delay. 


NEED FOR GEOLOGISTS IN LOCATING STRATEGIC MINERALS 
Washington, D. C., June 1, 1942 
To: Geologists 
From: United States Civil Service Commission 

There is a need in the civilian service of the Federal Government for qualified geologists. Es- 
pecially needed are geologists who have had training and experience directly applicable to the loca- 
tion, evaluation, and recovery of metals and minerals of which shortages exist, and which are vitally 
necessary to the prosecution of the war effort. Enclosed is a Recruiting Circular giving further details 
and directions for making application for these positions. 

In order to locate highly qualified candidates the Commission is contacting a selected list of col- 
leges, universities, associations and individuals to solicit their assistance in this recruitment. If you 
are personally interested in one of these positions please file your application as soon as possible. We 
should also appreciate your bringing this circular to the attention of others who may be qualified for 
any of these positions and who are willing to serve. 

If additional copies of the circular are desired, or if you prefer to send in the names of persons to 
whom copies should be sent, please address your request to this office so that it may receive prompt 
attention. 

Application forms may be obtained at any first- or second-class post office, or by writing to the 
Commission’s office. Applications should be sent to the Physical Science Unit, U. S. Civil Service 
Commission, Washington, D. C 

UNITED STATES CrviL SERVICE COMMISSION 
Recruiting Circular 62 
June 1, 1942 
(Physical Science Unit) 


NEEDED IMMEDIATELY: GEOLOGISTS, $2,600 to $5,600. For work in the location of sources 
of strategic, critical and deficient minerals. 

putTiEs: Appointees will perform duties in the general field of geology including 
geologic mapping, recording of geologic observations, studying of mineral deposits, study- 
ing of ground waters, applying geologic data to engineering problems, conducting studies 
in economic geology, appraising reserves and grades of ores and determining the possible 
available supply for war purposes. The duties and responsibilities will vary with the grade 
of the position. 


MINIMUM QUALIFICATIONS: 

A. Education: Applicants are desired who have successfully completed a full 4-year 
course leading to a bachelor’s degree in a college or university of recognized stand- 
ing with major study in geology or closely allied subjects. Applicants without 
complete formal education will be accepted if they can show the qualifying ex- 
perience required for the positions, 
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B. Experience: In addition, applicants must have had a minimum of two years of 


professional experience in the field of geology or appropriate graduate study or a 
combination of the two. The amount and character of the experience required 
beyond this minimum will vary and be commensurate with the grade and salary 
of the position for which the applicant is considered. Applicants with training or 
experience in mining geology and evaluation work on ore and mineral deposits 
are especially desired at this time. 


. Knowledge of Foreign Language: Ability to read and translate one or more modern 


foreign languages is desirable for many of the positions. If such knowledge is pos- 
sessed it should be clearly indicated. 


Location of Positions: Washington, D. C.; all parts of the United States and its terri- 
tories and possessions; and the Latin Americas. 

Salaries: Most of the positions will pay $2,600, $3,200, $3,800; and only a few will be 
filled at $4,600 and $5,600. 

Be sure to indicate the Lowest Salary you are willing to accept, and whether or not you 
will accept appointment for work outside continental United States. 


GENERAL INFORMATION 


I. 
2. 


Applications will be accepted until the needs of the service have been met. 
Applicants must be citizens of or owe allegiance to the United States. Foreign- 
born applicants must furnish proof of citizenship. 


. Applicants must be physically capable of performing the duties of the position 


and be free from such defects or diseases as would constitute employment hazards 
to themselves or danger to their fellow employees. 


. No written test is required. Applicants’ qualifications will be judged from a review 


of sworn statements as to their experience, education and training, and on cor- 
roborative evidence secured by the Commission. 


. Appointments will be known as War Service Appointments. Such appointments 


generally will be for the duration of the War and in no case will extend more than 
six months beyond the end of the war. 


. Allsalaries are subject to a deduction for retirement purposes: 33 % to July 1, 1942 


and 5% thereafter. 


. Applicants must file the following forms with the United States Civil Service 


Commission at Washington, D. C. 

a. Application Form 8. Note: The Officer’s Certificate of Residence need be ex- 
ecuted only by those desiring appointments at Washington, D. C. 

b. Application Card, Form 4006-ABCD. 

c. Form 14 and proof of honorable discharge should be submitted by applicants 
who desire their records of service in the armed forces to be considered. 


. The necessary forms may be obtained from the Secretary, Board of United States 


Civil Service Examiners at any first- or second-class post office, except in district 
headquarters’ cities, listed below, where the forms must be obtained from the 
United States Civil Service District Office. The forms may also be obtained from 
the United States Civil Service Commission, Washington, D. C. The title of the 
examination desired should be stated. 


Atlanta, Ga., New Post Office Building 

Boston, Mass., Post Office and Courthouse Building 

Chicago, Ill., New Post Office Building 

Cincinnati, Ohio, Post Office and Courthouse 

Denver, Colo., New Customhouse 

New Orleans, La., Customhouse 

New York, N. Y., Federal Building, Christopher Street 
Philadelphia, Pa., Customhouse, Second and Chestnut Streets 
Seattle, Wash., Post Office Building 

St. Louis, Mo., New Federal Building 

St. Paul, Minn., Post Office and Customhouse 

San Francisco, Calif., Federal Office Building 

Honolulu, T. H., Federal Building 

Balboa Heights, Canal Zone, Secretary, Board of United States Civil Service Examiners 
San Juan, P. R., Chairman, Puerto Rican Civil Service Commission 
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ASSOCIATION COMMITTEES 


EXECUTIVE COMMITTEE 


Fritz L. Aurtn, chairman, Southland Royalty Company, Fort Worth, Texas 
Epmonp O. Markua\, secretary, Carter Oil Company, Tulsa, Oklahoma 
Epcar W. Owen, San Antonio, Texas 

Paut WEAVER, Gulf Oil Corporation, Houston, Texas 

W. A. Ver Wiese, University of Wichita, Wichita, Kansas 


REPRESENTATIVE ON DIVISION OF GEOLOGY AND GEOGRAPHY 
NATIONAL RESEARCH COUNCIL: A. I. LEvorsEN (1943) 


REPRESENTATIVES ON COMMISSION ON CLASSIFICATION AND 
NOMENCLATURE OF ROCK UNITS 


BENJAMIN F. HAKE (1943) Monroe G. CHENEY (1944) JOHN G. BARTRAM (1945) 


FINANCE COMMITTEE 
E. DEGOLYER (1943) Ira H. Cram (1944) JosepH E. Pocue (1945) 


TRUSTEES OF REVOLVING PUBLICATION FUND 
Frank A. Morcan (1943) GLENN C. CLARK (1944) B. Witson (1945) 


TRUSTEES OF RESEARCH FUND 
L. Murray NEuMANN (1943) Orin G. BELL (1944) 9 WALTER R. BERGER (1945) 


BUSINESS COMMITTEE 


D. Perry Otcort (1943), chairman, Humble Oil and Refining Company, Box 2180, 
Houston, Texas 


Kart ARLETH (1944) Marcus A. HANNA (1943) FRANK B. NOTESTEIN (1943) 
Fritz L. AuRIN (1944) T. C. Hrestanp (1944) Epcar W. OWEN (1943) 
W. C. BEAN (1944) UrsaNn B. Hucues (1943) | GEORGE W. PirTLE (1943) 
R. C. Bow es (1944) ArcuiE R. Kautz Louts Roark (1943) 
Leste BOwLING (1944) D. (1943) HENRYK B.STENZEL (1943) 
C. C. CrarK (1943) Rosert N. (1944) W. STEPHENSON (1944) 
HerscHeL L. DRIVER (1943) Max L. KRUEGER (1944) —_L. W. Stor (1943) 

Frep B. Ety (1943) C. S. Lavincton (1943) C. D. VERTREES (1943) 

L. L. FoLey (1943) Tueo. A. Link (1943) W. A. VER WIEBE (1943) 
Joun L. GarLoucGH (1943) J. R. Lockett (1943) Pau WEAVER (1943) 
A. GREEN (1943) D. A. McGEE (1943) Netz H. W111s (1943) 


ALBERT GREGERSEN (1943) EpMoNnp O. MARKHAM(1943) L. E. WoRKMAN (1943) 
Ditworts S. HaGER (1944) Putt F. Martyn (1943) C. E. YaGER (1943) 
Dean F. MEtrts (1943 


COMMITTEE FOR PUBLICATION 
J. V. Howe t (1945), chairman, 912 Philtower Building, Tulsa, Oklahoma 


19043 1944 1945 

B. W. BLANPIED ALFRED H. BELL 

H. E. CHRISTENSEN Joun W. INKSTER 

Max L. KRUEGER Rosert N. 

Jep B. MaEsBIus Hans G. KuGLER 

Kart A. MyGpaL Jerry B. NEwBy 

O. A. SEAGER Paut H. Price 

L. W. Storm J. D. THompson 


H. V. TyGRETT Henry N. TOLER 
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RESEARCH COMMITTEE 


A. I. LEvorsEN (1945), chairman, 221 Woodward Boulevard, Tulsa, Oklahoma 
M. G. CHENEY (1945), vice-chairman, Coleman, Texas 


1943 1944 1945 
Roanp F. BEERS BEN B. Cox N. Woop Bass 
LESLIE C. CASE GEORGE C. GESTER RONALD K. DEForD 
D. HEDBERG W. S. W. KEw M. G. Epwarps 
Tuomas C. HIEsTAND D. Perry OLcottT Winturop P. Haynes 
Joun M. Hitts WENDELL P. RAND Purp B. Kinc 
C. KRUMBEIN F. W. RoLSHAUSEN Paut H. Price 
F. B. PLUMMER F. M. Van Tuy 
W. H. TWENHOFEL PauL WEAVER 


THERON WASSON 
GEOLOGIC NAMES AND CORRELATIONS COMMITTEE 
Joun G. BartRAM (1945), chairman, Stanolind Oil and Gas Company, Tulsa, Oklahoma 


1943 1944 1945 
ANTHONY FOLGER Monroe G. CHENEY 
BENJAMIN F. HAKE Rosert H. Dorr 
RoBERT M. KLEINPELL Wayne V. JONES 
Norman D. NEWELL W. ARMSTRONG PRICE 


CHARLES W. TOMLINSON Horace D. THomas 
WarrEN B. WEEKS 


SUB-COMMITTEE ON CARBONIFEROUS 
M. G. CHENEY (1945), chairman, Coleman, Texas 


1943 1944 1945 
BENJAMIN F. HAKE Rosert H. Dorr 
Norman D. NEWELL Horace D. THomas 


W. ToMLINSON 
SUB-COMMITTEE ON TERTIARY 
W. ARMSTRONG PRICE (1944), chairman, Box 1860, Corpus Christi, Texas 


Tuomas L. BAILEY Wayne V. JONES Watson H. Monroe 
Marcus A. HANNA Gentry Kipp E. A. MuRcuHIsoNn, Jr. 
Henry V. HowE Tom McGLortuiin WarrEN B. WEEKS 


COMMITTEE ON APPLICATIONS OF GEOLOGY 
Pau. WEAVER (1944), chairman, Gulf Oil Corporation, Houston, Texas 
Henry C. CortTEs (1944), vice-chairman, geophysics, Dallas, Texas 
CarEY CRONEIS (1943), vice-chairman, paleontology, Chicago, Illinois 


1943 1944 1945 
R. M. BarRNEsS GEORGE S. BUCHANAN 
CaRROLL E. DoBBIN WESLEY G. GIsH 
H. S. McQuEEN KENNETH K. LANDES 


B. B. WEATHERBY 


SPECIAL COMMITTEES 
COMMITTEE ON COLLEGE CURRICULA IN PETROLEUM GEOLOGY 


Freperic H. LAHEE, chairman, Sun Oil Company, Dallas, Texas 


L. T. BaRRow Winturop P. HayNES Joun D. Marr 
WALTER R. BERGER K. K. LANDES E. K. Soper 
Hat P. ByBEE Henry A. Lry W. T. Tuo, Jr. 
Tra H. Cram Joun T. LONSDALE 


NATIONAL SERVICE COMMITTEE 
Fritz L. Aurin, temporary chairman, Southland Royalty Company, Fort Worth, Texas 
A. RODGER DENISON, vice-chairman, Amerada Petroleum Corporation, Tulsa, Oklahoma 


A. E. BRAINERD Rosert F, Imsr CARLETON D, SPEED, JR. 
Tra H. Cram J. R. Lockett B. B. WEATHERBY 

M. Gorpon GULLEY FRANK A. MorGAN W. E. WRATHER 

K. C. HEALD EpGar W. OWEN (List incomplete) 
EvuGENE HoLmMan GrorcE D. PuTNAM 


DISTINGUISHED LECTURE COMMITTEE 
Joun L. Fercuson, chairman, Amerada Petroleum Corporation, Tulsa, Oklahoma 


Lon D. Cartwricut, Jk. Darsie A. GREEN CHARLES E, YAGER 
Joun W. INKSTER 
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Hemorial 


WILLIAM WARREN ORCUTT 
(1869-1942) 


Gladser-Mitchell Studios, Los Angeles 


WILLIAM WARREN ORCUTT 


Death came to William Warren Orcutt on April 27, 1942, ending a colorful and pro- 
ductive career. An honorary member of the Association, former vice-president of the 
Union Oil Company of California, and a pioneer in the field of oil finding, he was directly 
responsible for the discovery of a’substantial portion of California oil, having such well 
known fields as Lompoc, Richfield, and Santa Fe Springs to his credit. 
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Born in Dodge City, Minnesota, on February 14, 1869, son of John Hall Orcutt and 
Adeline Marion Warren Orcutt, he moved to Santa Paula, California, at the age of twelve, 
attended the local public school, the Santa Paula Academy, and entered the first class at 
Stanford University in 1891. He played varsity football under coach Walter Camp, and 
was a member of the famous Stanford team of which Herbert Hoover was business man- 
ager. He received the coveted “Block S” for track in 1895. 

Majoring in civil engineering and geology, he received his A.B. degree from Stanford 
in 1895 and returned to Santa Paula, where he practiced civil and hydraulic engineering 
for the next two and a half years. In 1896, he was also made United States deputy sur- 
veyor. 

His long association with the Union Oil Company began in 1808, at a time when seep- 
ages or other visible evidence of oil were the principal criteria on which wells were drilled. 
He soon recognized that more scientific methods could be applied to oil finding, and in 
1900 organized what is generally considered to have been the first geological department 
of an oil company devoted entirely to geological research and exploration for new oil fields. 

Starting with the Union Oil Company as general superintendent for the San Joaquin 
Valley division, he soon became manager of the geological and land departments, acting 
also in the capacity of chief engineer during some of this time. In 1922, he was made vice- 
president in charge of the geological and land departments, and, in 1933, development and 
production also came under his direction. He functioned in this capacity until his retire- 
ment from the company in 1939. He was also a member of the executive committee from 
1908 to 1939 and a member of the board of directors from 1908 to the time of his death. 

Much of his early work was in the Santa Maria and San Joaquin valleys of California. 
Over a great part of the country which he studied, good roads and water were scarce and 
it was necessary to camp out on all the longer trips. The outfit consisted of saddle horses 
or two driving horses hitched to a spring wagon. However, it was during this time and due 
to his recommendations that the Union Oil Company acquired some of the large holdings 
that later formed a major part of their oil reserve. Some of the first maps of the Coalinga, 
Lompoc, and Santa Maria fields were made by Mr. Orcutt, and the town of Orcutt in 
Santa Barbara County was named in his honor. In addition to his work in California, he 
took an active part in the discovery and development of several fields in the Rocky Moun- 
tain states. 

While working in Los Angeles County, in 1901, he recognized the scientific value of 
the fossils of the La Brea pits on the old Hancock Ranch near the western limits of Los 
Angeles, and later interested the department of paleontology of the University of Califor- 
nia in this important fossil locality. 

In addition to being an honorary member of the American Association of Petroleum 
Geologists, he was a director of the Historical Society of Southern California, served on 
the board of regents of the Pacific Geographic Society, was a life member of the American 
Society of Civil Engineers, a member of the Southern California Academy of Sciences, the 
Seismological Society of America, Sons of the Revolution, Americans of Royal Descent, 
Order of the Crown, Descendents of Knights of the Garter, Society of Mayflower De- 
scendents, and Canoga Lodge No. 611, F. and A. M. 

He was listed in Who’s Who in America, Who’s Who in Engineering, Who’s Who in 
Commerce and Industry, National Cyclopedia of American Biography, and Burke’s Landed 
Gentry in America. 

During his life, Mr. Orcutt held a number of important executive positions and di- 
rectorships in business organizations. At the time of his death, in addition to being a 
director of the Union Oil Company, he was president of the Canoga Citrus Organization, 
the International Development Company, and the Pioneers Petroleum Society of Cali- 
fornia, a director of Semi-Tropic Fruit Exchange, Cal-Ore Mining and Development Com- 
pany, La Merced Heights Land and Water Company, and Midway Royal Petroleum 
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Company. He also served for a number of years as a director of the Security-First Na- 
tional Bank of Los Angeles. Since the inauguration of the selective service system, he 
served as chairman of the advisory board to Local Board No. 176. 

Rancho Sombra del Roble at Canoga Park, California, was his home, but much of 
his time was spent on his several ranches. He was especially interested in registered 
Herefords, and at one time was a director of the Southern California Livestock Associa- 
tion. 

Mr. Orcutt is best known to the oil industry for his remarkable record of oil finding 
and his early geological investigations in California. He was definitely a member of the 
“old school” whose simple charm and kindly interest made a host of friends from all walks 
of life. He was a great inspiration to all who came in contact with him, and especially to 
younger men because of his sympathetic understanding of their problems. He always 
found time to help them and gave encouragement where needed. He had a keen sense of 
humor and a particularly cheerful outlook on life. It was a great privilege to have known 
him intimately. 

He is survived by his widow, Mary Logan Orcutt, a son, John Logan Orcutt, and a 
daughter, Mrs. Jeremiah D. Maguire. 

Ear B. NoBLE 


Los ANGELES, CALIFORNIA 
May, 1942 


’ 
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CURRENT NEWS AND PERSONAL ITEMS OF THE PROFESSION 


Paut D. Torrey reviewed ‘‘Secondary Recovery Methods in the United States,’’ be- 
fore the Houston Geological Society, June 4. 


HARVEY WHITAKER, with the Gorman and Yoakam Drilling Company, of San An- 
tonio for the past 4 years, has resigned to become a consulting geologist. 


A. A. Hotston, of the Stanolind Oil and Gas Company, has changed his address from 
Jackson, Mississippi, to Box 591, Tulsa, Oklahoma. 


STAFFORD ParK, division manager of the Eastman Oil Well Survey Corporation, has 
a leave of absence from his company to enter the United States Naval Reserve as a lieu- 
tenant in the Aviation Branch. He reported to Quonset Point, Rhode Island, for training 
on June 17. His home address is 4556 Graywood Avenue, Long Beach, California. 


C. E. BRApForD, formerly with The California Company in Calgary, Alberta, Can- 
ada, is now with the Standard Oil Company of Texas, 1600 Petroleum Building, Houston, 
Texas. 


Officers elected for the year 1942-1943 by the Tulsa Geological Society are: president, 
GLENN S. DILLE, consulting; rst vice-president, MAuRICE R. TEIs, Ohio Oil Company; 
2nd vice-president, Myron C. Kiess, Pure Oil Company; secretary-treasurer, Louis 
DESJARDINS, Seismograph Service Corporation; editor, CONSTANCE LEATHEROCK, Tide 
Water Associated Oil Company, all of Tulsa. 


GEORGE V. CoHEE has resigned from the Illinois State Geological Survey Division, 
and, effective July 1, is assistant State geologist with the Indiana Geological Survey in 
charge of the Indianapilis office in the State Library Building. 


WELDON E. CartwriGHrt, Lieutenant (jg) United States Naval Reserve, has reported 
for duty in Boston, Massachusetts. He was with the Tide Water Associated Oil Company 
for 53 years, the past 3 years as district geologist at Shreveport, Louisiana. 


L. KENNETH LANCASTER has been promoted from assistant district geologist for the 
Tide Water Associated Oil Company in the Tulsa district to district geologist at Shreve- 
port, Louisiana. 


The recently organized Corpus Christi Geological Society, Corpus Christi, Texas, 
has the following officers: president, W. ARMSTRONG PRICE, consulting, Box 1860; vice- 
president, L. B. HERRING, consulting, 701-702 Driscoll Building; secretary-treasurer, 
C. I. JENNINGS, consulting, 131 Rossiter Street; all of Corpus Christi. Luncheons are held 
every Monday at noon, at the Plaza Hotel Petroleum Room. Visiting geologists are 
welcome. 


G. Datias Hanna has been appointed to the post of administrative assistant at the 
California Academy of Sciences in Golden Gate Park, San Francisco, where he will aid 
director RoBerT C. MILLER in the administration of the Museum and Steinhart Aqua- 
rium, and will serve as acting director on occasions. He will continue to serve as curator 
of the department of paleontology, a post he has held since 1922. 
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MEMORANDUM TO MEMBERS OF NATIONAL SERVICE 
COMMITTEE! 


FRITZ L. AURIN? 
Fort Worth, Texas 


In addition to the information recently sent out from Headquarters concerning coop- 
erative work of the affiliated geological societies with the National Service Committee and 
Commanders of the different Corps Areas, and additional requests from the War Efforts 
Committee of the Geological Society of America,’ the following information is called to 
your attention as a result of trips to Washington and other places by several members of 
this Committee and the Chairman of same. 

Much of the time of your Chairman has been spent on attempting to place the qualifica- 
tions of the geologists in the war effort before proper authorities in the several branches of 
both military and non-military services of the Government. The following were contacted 
on a recent trip to Washington and other places. 

Several sections of the U. S. Army Air Corps 

Engineering Corps 

U.S. Navy Department 

Army Specialist Corps 

Foreign Intelligence, War Department, both general and Air Corps Section 

National Roster of Scientific and Specialized Personnel 

Division of Service of Supplies 

Several other Governmental agencies 

Several other members of this Committee have been doing highly important work in 
calling to the attention of very responsible military and other governmental authorities the 
role of the geologists in the War Effort, and particularly the proper uses of this personnel 
in keeping with their training and experience. 

Briefly the results of this work and some of the information possible to give you at 
this time are as follows. 


DRAFT DEFERMENT FOR GEOLOGISTS ESSENTIAL AND NECESSARY IN 
PETROLEUM AND OTHER ESSENTIAL INDUSTRIES 


On account of the basic act of the National Selective Service, no blanket deferments of 
any class are permitted. Nevertheless, it has been recognized that geologists, with three 
years or more of experience, are going to be far more useful, both in the armed forces and 
in essential industry, than they will be in serving in the general combat personnel of the 
Armed Forces. It has been suggested that the existing draft machinery be used to prevent 
the geologists from being indiscriminately scattered through the Armed Forces, and that 
every experienced geologist who is given a 1-A rating to immediately apply (if he wishes 
to do so) for deferment, for later placement in useful services in the Armed Forces, govern- 
mental agencies, or essential industry. His application must be supported by his employer, 
if he has one, and, if he is working independently, his own affidavit will suffice. If the local 
draft board is not in sympathy with such deferment, and the matter is carried to the 
Appeal Board, a copy of such should be filed with the State Board of Selective Service, 


1 Manuscript received, July 7, 1942. 
2 Chairman, A.A.P.G. National Service Committee. 


3 Printed copies of the previous notices were mailed to all Association members in the United 
States, and they are published in this issue of the Bulletin (July), pages 1299-1303, and in the June 
issue, pages 1182-83. 
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advising that appeal has been made. Then, if overruled, ask for a review by the State 
Board, which has the privilege of forwarding same to Washington, where it is my impres- 
sion that consideration, if merited, will be given the geologist as to his deferment. 

In order to confirm the attitude of the National Selective Service in regard to the 
above, I wish to call your attention to extracts from the speech of General Hershey as of 
May 16, 1941, at Purdue University, in which he stated: 

“Your part as representatives of the employer is as essential as mine as representative 
of the Government in assuring that the proper man is placed in the proper position.” 
He further stated: 

“Tt is wrong for either the employer or the registrants who are the most vitally con- 
cerned in this matter to adopt an attitude of ‘what will be done—will be done,’ and then 
complain bitterly if the result does not agree with his ideas.” 

He also stated: 

“We have had many cases of employees and employers refusing to request deferments 
because of misguided patriotism, where the facts, if presented, would make deferments 
highly desirable in the Government industry. I do not believe that it is intelligent patri- 
otism for an employer to refuse to request deferment of a man necessary to our productive 
activities. This misguided patriotism is not confined to a small group or to small concerns. 
Some of the largest chemical companies, ship-building companies, airplane manufacturers, 
oil companies, and many other employers in equally essential industries, have refused to 
furnish the necessary information to assure the deferment of men who are vitally required, 
or will soon be required, under the speed-up program directed by the President.” 

It would appear that this leaves no doubt as to General Hershey’s attitude. However, 
later, in the same speech, he supplemented this by saying: 

“First, all of us should carefully consider where we are best fitted to serve in this 
picture. An intelligent determination of where each of us, based on our particular training, 
can contribute the most good, is essential at this time. It is certainly neither desirable nor 
necessary that each man dedicate himself to a future in the Armed Forces. Each registrant 
should determine what position his present training and skill best qualifies him to fill. . . 
It is the duty of each registrant to think this thing through and come to a determination. 
After this determination has been made, he must take steps to assure that the local board 
considering his case is furnished full information to enable it to make the proper classifica- 
tions.” 

As long as a year ago, one of the major oil companies had a letter from the National 
Headquarters of the Selective Service System, stating—‘“The oil industry is, at the present 
time, a vital industry in our national defense program.” It further advised, ‘‘The following 
are professional occupations in which authorities allege that a shortage will exist, but which 
have not been studied by the Bureau.” The list that followed included both Geology and 
Geophysics. 

The following information has been called to my attention by a member of this Com- 
mittee concerning a memorandum from Paul V. McNutt, Chairman of the War Manpower 
Commission, to the Director of the Selective Service. In this memorandum, which is 
termed a “Directive,” Mr. McNutt states that by virtue of the authority vested in him as 
Chairman of the War Manpower Commission, it is hereby directed that the Directors of 
Selective Service shall take action to assure that copies of lists transmitted to him from 
time to time from the U. S. Employment Service are promptly made available to Boards 
and Boards of Appeal, and that to the extent required for the maintenance of essential 
activities, individuals who are engaged in essential occupations in essential activities are 
temporarily deferred from training and service under the Selective Training and Service 
Act. It further directs that to the extent required for the maintenance of essential activi- 
ties, individuals who are not engaged in essential occupations in essential activities, but 
who are qualified in essential occupations, are afforded reasonable opportunity, prior to 
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induction under the Selective Training and Service Act of 1940 to become so engaged. 
This Directive is referred to as ‘‘Essential Occupational Development Directive.” 

All of the above information should provide additional encouragement to those who 
want to secure deferment, at least for the time being, because of their training in a field 
vital to national defense. 


REMARKS ON ANNOUNCEMENT OF NATIONAL SERVICE COMMITTEE, JUNE 23, 1942 


We have had many requests from both members and non-members of the A.A.P.G. 
requesting information possibilities for Military Service and asking us to secure commis- 
sions for them in such branches of Service as they seem to be qualified for. Please advise 
everyone interested that this Committee has not attempted to secure commissions, but 
has attempted to inform everyone about the possibilities in the different branches of 
Service in which his training and experience might be useful, and that it is entirely up to the 
individual to make his own personal application for such Service. Also, please advise any 
interested person who makes application to emphasize that he has had the necessary 
training and experience to qualify them for such fields of activities. In other words, he 
should not write in with a simple statement that he is a geologist or petroleum geologist 
and wants to know where he will fit into the picture. Most of the officers are not familiar 
with the training, experience, and specialties which a geologist, and especially a petroleum 
geologist, has had that would qualify him for certain types of work, so that it is absolutely 
necessary that the detail technical work should be set out. For example, in making appli- 
cations to the Air Corps for non-combat service in the interpretation of Aerial Photo- 
graphs, for service as an Intelligence Officer, or as a Map Officer, it is very important to 
state that in doing geological work you have acquired training and experience in the 
interpretation of Aerial Photographs, and even if you have not had any actual experience 
in this, bring out the fact that in doing the geological field work you have had much ex- 
perience in studying terrain and all types of topographic and physiographic features which 
would serve as an excellent foundation for training in the interpretation of aerial photo- 
graphs. It would also be very pertinent to emphasize in all cases that in doing geological 
work you have had extensive experience in working with, making, and the interpretation 
of, many kinds of maps. 

In regard to Subhead No. 1 of the Announcement of June 23, 1942, pertaining to 
TERRAIN STUDIES OF VARIOUS WORLD THEATERS, it is my understanding that this work will 
be in the Armored Forces. The geologist is a “natural” for working in this branch of serv 
ice, especially as an Intelligence Officer, because of his training and experience in the 
interpretation of aerial photographs, or a good background for training in same, also his 
extensive experience in terrain, topography, and other physiographic features, and ability 
to read, understand, and interpret maps ef all kinds. It is suggested that those interested 
communicate with Major Lewis E. PERRY, OFFICE OF COMMANDER GENERAL, HEAD- 
QUARTERS, ARMORED Forces, Fort Knox, Kentucky. You will note that this reference 
has been changed from that given in a previous announcement. 

In regard to Subhead No. 2, concerning SOIL STABILIZATION SPECIALISTS—for those 
interested, please communicate with Captain J. Y. LINEWEAVER, AssISTANT MILITARY 
PERSONNEL BRANCH, OFFICE OF CHIEF OF ENGINEERS, WASHINGTON, D. C. You will note 
that this reference has been changed from the previous announcement. It is my under- 
standing that these men will be used in the construction of Air Fields, and especially those 
in the theaters of active operations. It is also my understanding that no men classified as 
1-A will be considered at this time. 


POSSIBILITIES IN AIR CORPS 


You will recall that at the Denver meeting and since, it was calle to your attention 
that the geologists, and especially petroleum geologists, could be v xed in non-combat 
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service of the Air Corps as interpreters of Aerial Photographs, Intelligence Officers, and 
Map Officers. At that time and up until June 1, the principal contact of your Committee 
was with the Civilian Aid Committees located in different parts of the United States, and 
these committees were working directly with the Appointment and Procurement Section 
of the Air Corps. Many applications of geologists were made through these committees. 
It is my understanding that on June 1 these committees were instructed not to receive 
additional applications after that date. However, all applications received prior to that 
time would be acted upon. It is not certain at this time whether the work of the Civilian 
Aid Committees or of the Appointment and Procurement Section of the Air Corps is sus- 
pended only temporarily. In the event that they should resume activities, this information 
will be forwarded to you immediately. You will recall that Ed. W. Owen was seeking an 
appointment as Special Technical Procurement Officer to work in the Appointment and 
Procurement Section. Our plans along this line did not materialize because of physical 
disqualifications and other delaying confirmations. This, of course, was a blow to our 
efforts and placed a serious handicap on our plans for the placement of volunteers for 
technical work into this branch of service. Mr. Owen has recently been commissioned as a 
Captain in the Air Corps and is now in training for an Intelligence Officer at Miami 
Beach, Florida. 

Under the present circumstances, I would like to refer any applicants for the interpre- 
tation of Aerial Photographs, Intelligence Officers, and Map Officers, to Major 
CHARLES G. MorGAN, Room G-742, ANNEX No. 1, GRAVELLY Point, WASHINGTON, D. C. 
In making application it is desirable that in addition to outlining the training and experi- 
ence in geological field work, and especially interpretation of aerial photographs, that any 
foreign work with names of countries and dates and types of work and languages be also 
included. 

It is my understanding that only men 30 years and over in age in Class 1-A will be 
considered. Other classes will be considered, but I do not have definite information as to 
age limitations. The proper procedure would be to write to Major Charles G. Morgan as 
outlined above and if the Air Corps is interested, an application blank will be forwarded 
to you. 

ARMY SPECIALIST CORPS 


In addition to the information sent out in the announcement on June 23, in regard to 
the Army Specialist Corps, W. O. Horcuktss was contacted for additional information. 
Dr. Hotchkiss is now BRIGADIER GENERAL, DEPUTY DIRECTOR GENERAL, ARMY SPECIAL- 
1st Corps and his specialty is in regard to technical men. His address is Room 2210, 
TEMPORARY BuILDING M., WAR DEPARTMENT, WASHINGTON, D. C. The Corps has just 
been organized and is now ready to receive applications. It is my understanding that no 
one will be considered under 30 years of age except those physically disqualified. No men 
classified as 1-A or 2-A will be considered. Men in Class 3 between the ages of 30 and 45 will 
be considered. It is suggested that any one interested and qualified, communicate with 
Brigadier General Hotchkiss for the proper application blanks and questionnaires. The 
Army Specialist Corps is dependent on receiving requisitions from the different branches 
of Military Service for the placement of civilians. At the present time, they have a request 
for men qualified to do “Radar” work in the Army. The qualifications for this are similar 
to those given in the announcement on the Navy. Men with seismograph experience, 
electrical engineers, or college graduates in geology having at least one year college 
physics and at least one year of calculus may qualify. 


NATIONAL ROSTER OF SCIENTIFIC AND SPECIALIZED PERSONNEL 


The National Roster of Scientific and Specialized Personnel was contacted in Wash- 
ington. From information received in Washington on this and previous trips, it is my 
understanding this sovernmental agency has been and is being used by many branches of 
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both Military and Non-Military Service to seek personnel for all kinds of technical and 
specialized work. It has been estimated that only about 50 per cent of the members of the 
A.A.P.G. have sent in the National have sent in the National Roster questionnaire. Since 
it is being used extensively, and since I know that many men have already received ap- 
pointments through that channel, I am urging that all others who have not already sent 
in their questionnaires write to the National Roster in Washington, D. C., and ask for the 
questionnaire and return it to them as early as possible. The National Roster of Scientific 
and Specialized Personnel is very much interested in receiving as much information about 
members of the A.A.P.G. as is possible. They have requested that the National Service 
Committee furnish them with the photostatic copies of the inventory which Mr. Owen and 
myself worked up from our own questionnaires. Those are being prepared and will be 
forwarded to them at an early date. The National Roster has established a section headed 
by Dr. H. S. Britt which is working in close cooperation with the Selective Service Boards 
in attempting to avoid the waste which might be encountered by the induction into the 
Army of qualified specialists in their assignment to duties in the field not worthy of their 
talents. Through this provision the Roster has also been instrumental in conserving the 
talents of these individuals in a number of cases by bringing to the attention of the local 
Draft Boards the skills of these individuals. The decision as to induction is entirely under 
the jurisdiction of the local Draft Board. However, in a number of cases where the Roster 
has brought to their attention the special qualifications of individuals about to be inducted, 
the local Draft Board has granted a deferred status to these individuals. It is interesting 
to note that more than 80,000 names have been referred by the National Roster to govern- 
mental agencies on defense work engaged in the War Effort. The National Roster is now 
working under the direction and supervision of the War Manpower Commission. 


GEOLOGISTS IN WAR EFFORT 


Many geologists, and especially the petroleum geologists, are well qualified by their 
training and experience to be useful in military as well as important duties in the govern- 
mental service in support of the military program. Many of these possibilities have been 
outlined to you in previous announcements, publications, and communications. In addi- 
tion to these, I would like to call your attention to one of the most important programs 
that this Committee has been working on. It is well outlined in a letter from K. C. Heald, 
as follows. 

“In the United States there are perhaps 5,000 geologists who by training and experi- 
ence are competent to apply geolugy to spccial problems vital to our war effort and whose 
special knowledge cannot be replaced by the zeal and enthusiasm or the will to win of a 
much larger body of able men who are not trained in this science. The record of perform- 
ances shows that American geologists are second to those of no other nation in knowledge 
of their science and their ability to apply it and that as a group they are characterized by 
extraordinary aggressiveness and resourcefulness. These characteristics will make them 
valuable wherever they are used, but if they are not used on geological projects their 
special skill, possessed by no other group, will be lost and the failure to apply geology to 
problems both of industrial and military nature will lower the effectiveness and retard the 
completion of war projects. 

‘As a case in point—in my opinion there should be at least ten geologists on the mili- 
tary road to Alaska working ahead of the construction parties to select the route which 
will depart as little as possible from the preliminary plan and which will at the same time 
permit rapid construction with firm footing, a minimum of difficult, costly and perhaps 
extensive construction, to insure the completion of a road which may be maintained 
through all sorts of weather and with minimum delay and maximum effectiveness. A part 
of it would be location of surfacing and other construction materials. 

“Able American geologists should also be on other critical military roads such as any 
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that are either under construction or projected from India to China. Engineering skill 
cannot be substituted for the geologist’s knowledge of rocks and swamps. This has been 
repeatedly demonstrated in our own country. A good case in point is the present road 
between Los Angeles and the San Joaquin Valley. The present route was indicated as the 
most feasible one by geologists about fifteen years ago, but for many years competent 
engineers struggled with construction and maintenance problems on an alternative route. 

“T believe there should be an able staff of American geologists with Armed Forces in 
all foreign theatres in studying all areas where military operations may be undertaken, 
determining the feasibility of securing a water supply and the methods that will be needed 
to insure that supply, selecting areas where air fields, either temporary or permanent, may 
be constructed in minimum time and maximum ease of maintenance and laying out routes 
for transport which will be suitable under all weather conditions. 

“On every extensive project which involves soil or rock—roads, canals, foundations, 
underground works and fortifications, competent geological advice may both expedite the 
completion of the project and avoid post-construction difficulties. 

“Of course the outstanding and absolutely essential contribution of geologists could 
make to the successful conduct of the war is in the field of economic geology in the search 
for and the production of oil and minerals. The first responsibility of those in conduct of 
the war so far as their allocation of geology is concerned, is to make sure that there shall 
be no shortage of either oil or minerals because of a scarcity of the men who have made oil 
finding and metal finding their special vocation. 

“To make sure that the small supply of geologists shall not be dissipated on efforts 
where their special skill is not used, it is my suggestion that draft boards should immedi- 
ately be instructed that geologists with three years or more of experience should be de- 
ferred. It is not my thought that they should be exempted because all geologists should 
be made available for special service where their abilities will contribute to our war effort, 
and while the patriotism of most of these men will insure their responding to a call for 
special service, nevertheless, it should be possible to draft them on short notice if the need 
should arise. 

“Since the type of work to which geological skill will contribute can be determined 
only by a geologist, it is essential that there should be an organization in the Army com- 
parable to that used in industry. No industrialist of experience would dream of attempting 
to make the decision of whether or not geologic work is desirable on a given project. He, 
therefore, establishes a chief geologist with adequate staff to advise him when and where 
and what type of work should be done and to regard the essential personnel and assign it 
to its tasks. There should, therefore, be such a staff geologist with suitable residence in 
Washington so located that he will automatically learn of contemplated construction 
projects and of the areas where knowledge of the geology will contribute to the effective- 
ness of attack or defense. These men will then be able to advise that a certain number of 
geologists with certain qualifications are needed at this, that, or the other point. 

“The American Association of Petroleum Geologists with a membership of a little less 
than 4,000 has a complete roster of its members; knows their present locations and the 
duties to which they are assigned. They are prepared to cooperate in such a set-up as has 
been indicated here and to supply the information which will permit the prompt procure- 
ment of the geologists now employed by industry. 

“The Geological Society of America has a similar roster embracing primarily the 
geologists in colleges and universities, some of whom are suitable by training, experience, 
and physical condition to undertake special and important geological assignments. 

“Without some such mechanism as has been outlined, I see no hope that geology can 
be used as one of our special tools for winning the war. If such a mechanism is provided, 
I have no doubt that it will contribute very substantially and that each geologist so em- 
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ployed will save men and materials for other effort and will, in special ceses, contribute as 
only a highly trained specialist can contribute to our success. 

“Tn this war, as in no preceding war, we depend on science, and geology is a specialized 
branch of science for which there is not substitute.” 

In our opinion the establishment of a Staff Geologist on the General Staff and what 
might be called Divisional Chief Geologists with such armed units as the Corps of Engi- 
neers, Air Corps, Foreign Intelligence, Ordnance, Armored Forces, the Naval Forces, and 
other branches of the Military Service, would be a very valuable and useful addition to our 
military operations. The necessary thing is to have ‘“‘top-notch”’ geologists in these posi- 
tions where they can know about contemplated activities and about projects in progress 
and where they will have the power and support to put geologic personnel on all projects 
where such personnel will be of value. If such a program was acceptable and made a part 
of the Military Service, then it would be possible to set up an organization and mechanism 
in the War Department which would immediately and automatically put geology into the 
War Effort so that the use of geologists would not depend on the scattered interests of a 
few men in the different branches of the service. Your Committee is definitely working on 
such a program as outlined above. Our efforts in this respect are continuing, even though 
progress has been very slow. 

ImMPORTANT.—From time to time, the National Service Committee has called the at- 
tention of the membership to the fact that we would like to receive information on any 
change in old draft classifications, or later draft classifications, and that such information 
should be reported to Headquarters; and, also, that information should be sent in to 
Headquarters on any of our members being inducted, volunteering, or enlisting into the 
Service, including address and branch of service. 

With the program which we have in mind, you can realize how important such infor- 
mation will be in the event the geologist can be placed in that part of Service where his 
technical training and skill will be most effective. 

We will probably also receive requests from the different branches of the Armed 
Forces for the names and information of personnel already in the Service. If we can keep 
a complete record, such information can be forwarded to them immediately, and such will 
probably work to the advantage of everyone concerned. 
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PROFESSIONAL DIRECTORY 


Space for Professional 


Cards Is Reserved for 


Members of the Association. For Rates Apply to 
A.A.P.G. Headquarters, Box 979, Tulsa, Oklahoma 


CALIF 


ORNIA 


PAUL P. GOUDKOFF 
Geologist 


Geologic Correlation by Foraminifera 
and Mineral Grains 


799 Subway Terminal Building 
LOS ANGELES, CALIFORNIA 


R. L. TRIPLETT 
Contract Core Drilling 


2013 West View St. 


WHitney 9876 Los ANGELES, CALIF, 


ERNEST K. PARKS 
Consultant in 
Petroleum and Natural Gas Development 
and 
Engineering Management 


614 S. Hope St. 
LOS ANGELES, CALIFORNIA 


HENRY SALVATORI 
Western Geophysical Company 


711 Edison Building 
601 West Fifth Street 
LOS ANGELES, CALIFORNIA 


COLO 


RADO 


C. A. HEILAND 
President 
Heiland Research Corporation 


Geophysical Equipment 
Industrial and Scientific Instruments 


130 East Fifth Avenue 
DENVER, COLORADO 


EVERETT S. SHAW 
Geologist - Engineer 


3131 Zenobia Street 
DENVER, COLORADO 


Exploration Surveys 


COLORADO 


ILLINOIS 


HARRY W. OBORNE 
Geologist 


304 Mining Exchange Bldg. 
Colorado Springs, Colo. 


Main 7525 


230 Park Ave. 
New York, N.Y. 


Murray Hill 9-3541 


ELMER W. ELLSWORTH 
Consulting Geologist 


Wham Building 
212 East Broadway 
CENTRALIA, ILLINOIS 
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ILLINOIS 


INDIANA 


L. A. MYLIUS 
Geologist Engineer 
140% S. Poplar St. 


Box 264, Centralia, Illinois 


NATHAN C. DAVIES 
Petroleum Geologist and Engineer 


Specializing in Subsurface Conditions and 
Correlations and in Production Problems 


2232 E. Powell, Evansville, Indiana 


IOWA 
ALLEN C. TESTER 
Geologist 
State University 
of Iowa, Iowa City 
KANSAS 


L. C. MORGAN 
Petroleum Engineer and Geologist 


Specializing in Acid-Treating Problems 


207 Ellis-Singleton Building 
WicHiTa, KANsAs 


LOUISIANA 


WILLIAM M. BARRET, INC. 
Consulting Geophysicists 


Specializing in Magnetic Surveys 


Giddens-Lane Building 


SHREVEPORT, La, 


Carondelet Bldg. 


CYRIL K. MORESI 


Consulting Geologist 


New Orleans, La. 


NEW YO 


RK 


FREDERICK G. CLAPP 


Consulting Geologist 
Examinations, Reports, 
Appraisals, Management 


BROKAW, DIXON & McKEE 
Geologists Engineers 
OIL—NATURAL GAS 


Examinations, Reports, Appraisals 
Estimates of Reserves 


120 Broadway Gulf Building 
New York Houston 
OHIO 
JOHN L. RICH 
Geologist 


Specializing in extension of ‘‘shoestring’’ pools 


University of Cincinnati 
Cincinnati, Ohio 
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OKLAHOMA 
GINTER LABORATORY 
ELFRED BECK CORE ANALYSES 
Geologist Permeability 
McB Bid Be Porosity 
7 i q 
"TULSA. OKLA.” DALLAS, TEX. Reserves 
Owner 118 West Cameron, Tulsa 


R. W. Laughlin L. D. Simmons 


WELL ELEVATIONS 


LAUGHLIN-SIMMONS & CO. 
615 Oklahoma Building 
TuLsA OKLAHOMA 


A. I. LEVORSEN 
Petroleum Geologist 


221 Woodward Boulevard 
TULSA OKLAHOMA 


CLARK MILLISON 
Petroleum Geologist 


Beacon Building 
TULSA OKLAHOMA 


G. H. WESTBY 
Geologist and Geophysicist 


Seismograph Service Corporation 


Kennedy Building Tulsa, Oklahoma 


C. L. WAGNER 
Consulting Geologist 
Petroleum Engineering 
Geophysical Surveys 


2259 South Troost Street 
TULSA OKLAHOMA 


PENNSY 


LVANIA 


HUNTLEY & HUNTLEY 


Petroleum Geologists 
and Engineers 


L. G. HuNTLEY 
J. R. Jr. 
Grant Building, Pittsburgh, Pa. 


TEXAS 


JOSEPH L. ADLER 
Geologist and Geophysicist 


Contracting Geological, Magnetic, Seismic 
and Gravitational Surveys 


901 Esperson Bldg. 
HOUSTON, TEXAS 


D’ARCY M. CASHIN 
Geologist 
Specialist, Gulf Coast Salt Domes 


Engineer 


Examinations, Reports, Appraisals 
Estimates of Reserves 


705 Nat'l. Standard Bldg. 
HOUSTON, TEXAS 
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TEXAS 


CUMMINS & BERGER 
Consultants 


Specializing in Valuations 
Texas & New Mexico 


Ralph H. Cummins 
Walter R. Berger 


1601-3 Trinity Bldg. 
Fort Worth, Texas 


E. DEGOLYER 
Geologist 
Esperson Building 
Houston, Texas 


Continental Building 
Dallas, Texas 


ALEXANDER DEUSSEN 
Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 


DAVID DONOGHUE 
Consulting Geologist 
Appraisals - Evidence - Statistics 


FORT WORTH, 
TEXAS 


Fort Worth National 
Bank Building 


ROBERT H. DURWARD 
Geologist 


Specializing in use of the magnetometer 
and its interpretations 


1431 W. Rosewood Ave. San Antonio, Texas 


J. E. (BRICK) ELLIOTT 


Petroleum Engineer 


3404 Yoakum Blvd. Houston, Texas 


F. B. Porter R. H. Fash 
President Vice-President 


THE FORT WORTH 
LABORATORIES 


Analyses of Brines, Gas, Minerals, Oil, Inter- 
pretation of Water Analyses. Field Gas Testing. 


828 Monroe Street FORT WORTH, TEXAS 
Long Distance 138 


L. B. HERRING 
Geologist 


Corpus Curist1, TEXAS 


W. G. Savitte J. P. SCHUMACHER A, C, PAGAN 


GRAVITY METER EXPLORATION CO. 
TORSION BALANCE EXPLORATION 


Gravity Surveys 
Domestic and Foreign 
1347-48 ESPERSON BLDG. HOUSTON, TEX. 


CECIL HAGEN 
Geologist 


Gulf Bldg. HOUSTON, TEXAS 


J. S. HuDNALL G. W. 


HUDNALL & PIRTLE 
Petroleum Geologists 

Reports 
TYLER, TEXAS 


Appraisals 
Peoples Nat'l. Bank Bldg. 


JOHN S. IVY 
Geologist 


1124 Niels Esperson Bldg., HOUSTON, TEXAS 
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TEXAS 


W. P. JENNY 
Geologist and Geophysicist 


Seismic 
Electric 


Gravimetric 
Magnetic 


Surveys and Interpretations 
1406 Sterling Bldg. HOUSTON, TEXAS 


MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 


KLAUS EXPLORATION COMPANY 


H. KLAUS 
Geologist and Geophysicist 


115 South Jackson 
Enid, Oklahoma 


2223 15th Street 
Lubbock, Texas 


JOHN D. MARR 
Geologist and Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


DABNEY E. PETTY 
10 Tenth Street 
SAN ANTONIO, TEXAS 


No Commercial Work Undertaken 


ROBERT H. RAY 
ROBERT H. RAY, INC. 


Geophysical Engineering 
Gravity Surveys and Interpretations 


Gulf Bldg. Houston, Texas 


F. F, REYNOLDS 
Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


E, E, ROSAIRE 
SUBTERREX 
BY 
Geophysics and Geochemistry 


Esperson Building Houston, Texas 


WEST VIRGINIA 


WYOMING 


DAVID B. REGER 
Consulting Geologist 
217 High Street 


MORGANTOWN WEST VIRGINIA 


E. W. KRAMPERT 


Geologist 


P.O. Box 1106 
CASPER, WYOMING 
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DIRECTORY OF 
GEOLOGICAL AND GEOPHYSICAL 
SOCIETIES 


For Space Apply to A.A.P.G. Headquarters 
Box 979, Tulsa, Oklahoma 


COLORADO ILLINOIS 
ROCKY MOUNTAIN 
ILLINOIS 
ASSOCIATION OF PETROLEUM 
GEOLOGISTS GEOLOGICAL SOCIETY 


H. E. Christensen 


President - 
The Texas Company 


Ist Vice- E. Erdmann 
Ss. Geological Survey 
2nd Vice- egtlce - on B. Gould 


Colorado College, Colorado Springs 
1006 U " National Bank Building 


Dinner meetings, first and third Mondays of each 
month, 6:15 P.M., Auditorium Hotel. 


Gulf Refining Company, Box 482, Mattoon 


Vice-President - - - - - + Darsie A. Green 
The Pure Oil Company, Box 311, Olney 
Secretary-Treasurer - - - - + + V.C, Scott 


The Texas Company, Box 476, Mattoon 


Meetings will be announced. 


INDIANA-KENTUCKY 


KANSAS 


INDIANA-KENTUCKY 
GEOLOGICAL SOCIETY 


President - - + + Edmund T. Benson 
Tide Water Associated Oil Company 
Evansville, Indiana 
Vice-President - - - - + + + R. R. Munoz 
Terrace Oil Company, Evansville, Indiana 


Secretary-Treasurer + - + + Edward J. Combs 


Sun Oil Company 
Evansville, Indiana 


Meetings will be announced. 


KANSAS 
GEOLOGICAL SOCIETY 
WICHITA. KANSAS 

President - - - + George D. Putnam 

Lario ‘Oil and Gas ee 
Vice-President - - William C. Imbt 

Stanolind ‘Oil and ‘Gas Compeny, 

Secretary-Treasurer - Stucky 
arvel E. White 


Cities Service Oil Company 
Manager of Well Log Bureau - 
Regular Meetings: 7:30 P.M., Geological Room, 
University of Wichita, first Tuesday of each month. 
Visitors cordially welcomed. 
The Society sponsors the Kansas Well Log Bureau 
which is located at 412 Union National Bank 
Building. 


LOUISIANA 


THE SHREVEPORT 
GEOLOGICAL SOCIETY 


SHREVEPORT, LOUISIANA 


President - James D. Aimer 
Arkansas Fuel. Oil Company 
Vice-President - Joseph Purzer 


Phillips “Petroleum Company 


Secretary-Treasurer - - Van D. Robinson 
Atlantic Refining Company, 1001 City Bank Bldg. 


Meets the first Monday of every month, October 
to May, inclusive, 7:30 p.M., Civil Coutts Room, 
Caddo Parish Court House. "Special dinner meet- 
ings by announcement. 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 


President - - Harry Kilian 
Union Sulphur Company, ‘Sulphur, Ta. 
Vice-President - - Coe S. Mills 

Ohio Oil Company, Lafayette, La. 
Secretar roel A y A. Payne 
f Refining Company, Lake ‘cas, aa. 
Union Sulphur Co., sae 


Meetings: Luncheon 1st Wednesday at Noon 
(12:00) and business meeting third Tuesday of each 
month at 7.00 P.M. at the Majestic Hotel. Visiting 
geologists are welcome. 
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MICHIGAN 


MISSISSIPPI 


MICHIGAN 
GEOLOGICAL SOCIETY 


President - - - + « + + + Lee C, Lamar 
Carter Oil Company, Mt. Pleasant 


Vice-President - - - - - - + A, J. Eardley 
University of Michigan, Ann Arbor 
Secretary-Treasurer - - - Edward J. Baltrusaitis 
Box 811, Saginaw 


Business Manager - - - - Gordon H. Pringle 
Ohio Oil Company, Mt. Pleasant 


ena Second Wednesday of month at 6:30 
P.M., from November to April. Informal dinner 
followed by discussions. Meetings held in rotation, 
at Lansing, Mt. Pleasant, Ann Arbor, Grand Rapids. 
Visiting geologists are welcome. 


MISSISSIPPI 
GEOLOGICAL SOCIETY 
JACKSON, MISSISSIPPI 


President - + + Tom McGlothlin 
Gulf Refining Company, Box 1105 
Vice-President - - - - + + David C. Harrell 
arter Oil Company, Box 1490 
Secretary-Treasurer - - - + + A. A. Holston 
Stanolind Oil and Gas Company, Box 689 


Meetings: First and third Wednesdays of each 
month_,from October to May, inclusive, at 7:30 
p.M., Edwards Hotel, Jackson, Mississippi. Visiting 
geologists welcome to all meetings. 


OKLAHOMA 
ARDMORE = OKLAHOMA CITY 
GEOLOGICAL SOCIETY GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA OKLAHOMA CITY, OKLAHOMA 
President - - - Richard W. Camp 


President -_- - + + Paul L. Bartram 
Phillips Petroleum Company 
Vice-President George C. Hollingsworth 
Independent Producer 
Secretary-Treasurer - - - - - Frank Neighbor 
inclair Prairie Oil Company 
Asst. Secretary-Treasurer - - - C, E. Hannum 
The Texas Company 


Dinner meetings will be held at 7:00 p.m. on the 
first Wednesday of every month from October to 
May, inclusive, at the Ardmore Hotel. 


Consolidated Gas Utilities Corporation 
Braniff Building, Box 1439 
Vice-President - - - - - - Dean A. McGee 
Kerlyn Oil Company, 2009 First Natl. Bldg. 

Secretary-Treasurer- - - + H. TT. Brown 
. Cities Service Oil Company, Box 4577 
’ yMeetings: Technical program each month, subject 
» to call by i ity 


Program Committee, Oklahoma 
.« University, 24th Street and Blackwelder. Luncheons: 
. Every Thursday at 12:00 Noon, Skirvin Hotel 
#a. Coffee Shop. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE, OKLAHOMA 


President - - + Robert L. Cassingham 
Amerada Petroleum Corporation 


Vice-President - - - - - - + U. R. Laves 
Consulting Geologist, 723 S. Broadway, Ada, Okla. 


Secretary-Treasurer - - + ~~ Martyna Garrison 
merada Petroleum Corporation 


Meets the fourth cv | of each month at 8:00 
pi at the Aldridge Hotel. Visiting geologists 
welcome. 


THE STRATIGRAPHIC 
SOCIETY OF TULSA 
TULSA, OKLAHOMA 


President -_- - + - Ralph A, Brant 
Atlantic Refining Company, Beacon Building 


Vice-President - - - + + Kilburn E. Adams 
The Texas Company 


Secretary-Treasurer Charles W. Lane 
The Pure Oil Company, Box 271 


Meetings: Second and fourth Wednesdays, each 
month, from October to May, inclusive, at 8:00 
P.M. 


TULSA GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 
Consulting Geologist, Atlas Life Building 
1st Vice-President - - - - - Maurice R. Teis 
The Ohio Oil Company 
2nd Vice-President - - - - Myron C. Kiess 
he Pure Oil Company 
Secretary-Treasurer - - - Louis H, Desjardins 
Seismograph Service Corp., Kennedy Bldg. 


Editor Constance Leatherock 
Oil Company 


President 


Tide Water Associated 
tine: First and third Mondays, each month, 
from October to May, inclusive, at 8:00 P.M., 
University of Tulsa, Kendall Hall Auditorium. 
Luncheons: Every Thursday (October-May), Mich- 
aelis Cafeteria, 507 South Boulder Avenue. 


TEXAS 


DALLAS 
PETROLEUM GEOLOGISTS 
DALLAS, TEXAS 


President - + = = A. Lewis 
Core Laboratories, Inc., Santa Fe Building 
Vice-President - - - - C. C. Albritton 


Southern Methodist University 
Secretary-Treasurer - - - - Barney Fisher 
oronado Corporation 
Executive Committee - - - + Fred A. Joekel 
Magnolia Petroleum Company, Box 900 


Meetings: Regular luncheons, first Monday of each 
month, 12:15 noon, Petroleum Club, Adolphus 


Hotel. Special night meetings by announcement. 
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TEXAS 


EAST TEXAS GEOLOGICAL 
SOCIETY 


TYLER, TEXAS 
President - - C. I. Alexander 
Magnolia Petroleum | Company, Box 780 


Vice- 
Sun Oil Company, “Box er 


B. Wilson 


Secretary-Treasurer - - + +» Laurence Brundall 
Shell Oil Company, Inc., Box 2037 


Meetings: 4 af and by call. 
Luncheons: Every Monday at 12:00 noon, Black- 
stone Hotel. 


FORT WORTH 
GEOLOGICAL SOCIETY 
FORT WORTH. TEXAS 


President- - - + + J. B. Lovejoy 

Gulf Oil Corporation 

Vice-President - - Karl A. Mygdal 
The Pure Oil Company 


Secretary-Treasurer - + + Richard H. Schweers 
The Texas Company 


Meetings: Luncheon at noon, Worth Hotel, every 
Monday. Special meetings called by executive com- 
mittee. Visiting geologists are welcome to all 
mectings. 


HOUSTON 
GEOLOGICAL SOCIETY 
HOUSTON, TEXAS 
President - - - + Carleton D. Speed, a 
Consulting Geologist, Second National Bank Bl ig. 
Vice-President - - - Donald M. Davis 
Pure Oil Company 
Secretary- + + - - + Wayne Z. Burkhead 
Union Oil Company of California 
1134 Commercial Building 
Treasurer - - - + James W. Kislin; 

Amerada Petroleum Corporation, Esperson Bi 
ray meeting held every Thursday at noon (12 
he clock), Mezzanine floor, Texas State Hotel. For 


particulars pertaining to the meetings write or 
oa 1 the secretary. 


NORTH TEXAS 
GEOLOGICAL SOCIETY 


WICHITA FALLS, TEXAS 


President - - Robert Roth 
Hu mble Oil ‘and Refining Company 
Vice-President- - F. E. Melott 

Deep Rock Oil Company 


Secretary-Treasurer - - - Dolphe E. Simic 
Cities Service ‘Oil Company 


Luncheons and evening programs will be an- 
nounced. 


SOUTH TEXAS GEOLOGICAL 
SOCIETY 
SAN ANTONIO AND CORPUS CHRISTI 


President - - + - W. W. Hammond 
Magnolia Petroleum Company, 1709 Alamo 
National Building, an Antonio 
Vice-President - - M. Hancock 
Southern Minerals Corporation, orpus Cliristi 
Secretary-Treasurer - + - Wm. H. Curry 
Wellington Oil Company, 1108 South Texas 
Bank Building, San Antonio 


Meetings: Third Friday of each month alternately 
in San Antonio and Corpus Christi, Luncheon 
every Monday noon at Milam Cafeteria, San An- 
tonio, and at Plaza Hotel, Corpus Christi. 


WEST TEXAS GEOLOGICAL 
SOCIETY 


MIDLAND, TEXAS 


President - - - + Ronald K. DeFord 
Argo Oil Corporation 
Vice-President - - Walter G. Moxey 


Stanolind Oil and Gas ‘ogg 


Secretary-Treasurer-_- - + W. Lloyd Haseltine 
agnolia Petroleum Company 


Meetings will be announced 


WEST VIRGINIA 


THE APPALACHIAN GEOLOGICAL 
SOCIETY 
VIRGINIA 


President - - Charles —— Jr. 
Godfrey L. Cabot, Inc., Box 348 
Vice-President - - + H. J. Wagner 
Public Service Commission 
Secretary-Treasurer - R. S. Hyde 
West Virginia Gas. Corporation 

Box 404, Charleston, 

Editor - - - - Robert C. Lafferty 
Owens, Libbey- Owens Gas Department 
Box 1375, Charleston, W.Va. 
Meetings: Second Monday, each month, except 
—, uly, and August, at 6:30 P.M., Kanawha 

ote. 


THE SOCIETY OF 
EXPLORATION GEOPHYSICISTS 


President - - - + Frank Goldstone 
Shell Oil “Company, Inc., Houston, Texas 
Vice-President - - - - Wyckoff 


Gulf Research and Development a 
Pittsburgh, Pennsylvania 
Editor - 5. Sharpe 
Stanolind Oil “and Gas ‘Company, Tulsa, Oitshors 


Secretary-Treasurer - - - - + + T. I. Harkins 
Independent Exploration Company, Houston, Texas 


Past-President - - - - H. B. Peacock 
Geophysical Service, “Inc. ., Houston, Texas 


Business ere - - - J. F. Gallie 
ox 2585, Houston, Texas 
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TRIANGLE BLUE PRINT & SUPPLY COMPANY 


Representing Complete Reproduction Plant 
W. & L. E. Gurley Instruments Repaired 
Spencer Lens American Paulin 


12 West Fourth Street, Tulsa, Oklahoma 


Second Printing, 1942 
REPORT OF A CONFERENCE ON THE 


ORIGIN OF OIL 


Conducted by the Research Committee, A. I. Levorsen, Chairman, at the 
26th Annual Meeting of the Association, Houston, 
Texas, April 5, 1941 
A Round-Table Discussion by 37 Participants 


A Progress Report Useful to All Interested in 
the Problem of the Origin of Oil 


81 PP. 8.5 X 11 INCHES. PAPER COVER 
PRICE—$1.00—POSTPAID 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 


THE 
J O U R N A L O 
i eology GEOLOGY 


Orders are now being taken for the a semi-quarterly 


entire volume at $5.00 or for individual Edited by 
numbers at $3.00 each. Volumes I-XIII HAMBERLIN 
can still be obtained at $5.00 each. ROLLIN T. C 
The number of entries in Vol. XIII is Since 1893 a constant record of 
1,995 the advance of geological science. 
iy Articles deal with problems of 
Of these, 465 refer to petroleum, gas, systematic, theoretica ,and funda- 
etc, and geophysics. They cover the mental geology. Each article is re- 
world, lete with diagrams, figures, and 
other illustrations necessary to a 
If you wish future numbers sent you full scientific understanding. 
promptly, kindly give us a continuing 
order, $6.00 a year 


$1.00 a single copy 
An Index of the 10 volumes was issued in ; 
May, 1939. Price: $5.00 Canadian postage, 25 cents 


Foreign postage, 65 cents 


Economic Geology Publishing Co. 
Urbana, Illinois, U.S.A. THE UNIVERSITY OF CHICAGO PRESS 


= 
= 
‘ 
| 
4 


xviii 


Bulletin of The American Association of Petroleum Geologists, July, 1942 


FIRST IN OIL 
1895 — 1942 


THE 


FIRST NATIONAL BANK AND TRUST COMPANY 
OF TULSA 


THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


1702 Tower Petroleum Building 


Telephone LD 711 Dallas, Texas 


STRATIGRAPHIC 
TYPE OIL FIELDS 


A SYMPOSIUM OF 
THIRTY-SEVEN ORIGINAL ARTICLES 
BY FIFTW-TWO AUTHORS 


© 902 pages, including bibliography and index 

300 illustrations, including 5 folded sheets in pocket 

227 references in annotated bibliography 

© Bound in blue cloth; gold stamped; paper jacket. 6 x 9 inches 


PRICE, $5.50, POSTPAID ($4.50 TO MEMBERS) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 
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PRACTICAL PETROLEUM 
ENGINEERS’ HANDBOOK 


SECOND EDITION 
Revised and Enlarged 


By JOSEPH ZABA, E.M.M.Sc. 
and 
W. T. DOHERTY 


This book was written by practical oil men. The tables were compiled so that they can be used 
by anyone to meet practical field situations without further calculations, and will fit 99% of the 
conditions under which the average operator is working in the field. 


The second edition of the PRACTICAL PETROLEUM ENGINEERS’ HANDBOOK has been com- 
pletely revised and enlarged. The many changes which have been made during the past two 
years in the Standard Specifications of the American Petroleum Institute, particularly in pipe 
specifications, are incorporated in the new edition. Several tables are rearranged and charts 
enlarged to facilitate their use. Table of Contents and Index are more complete. Also about 90 
pages of new formulae, tables, charts and useful information have been added. 


This handbook was compiled and published for the purpose of saving the time of operators, 
engineers, superintendents, foremen and others. 


TABLE OF CONTENTS 


Chapter | —General Engineering Data 
Chapter I] —Steam 

Chapter Ill —Power Transmission 
Chapter IV —Tubular Goods 

Chapter V —Drilling 

Chapter Vi —Production 

Chapter —Transportation 


Semi-Flexible Fabrikoid Binding, size 6 x 9, 492 Pages. Price: $5.00 Postpaid 


Send Checks to the 


GULF PUBLISHING COMPANY 
P. O. BOX 2608, HOUSTON, TEXAS 
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An A. A. P. G. Book (1938) Recommended! 


MIOCENE STRATIGRAPHY 
OF 


CALIFORNIA 


By ROBERT M. KLEINPELL 


This Work Establishes a Standard Chronologic-Biostratigraphic Section 
for the Miocene of California and Compares It with the Typical 
Stratigraphic Sequence of the Tertiary of Europe 


WHAT OTHERS HAVE WRITTEN ABOUT IT 


“In spite of any defects it may have, moreover, many of us suspect that Kleinpell’s 
book is of the kind called epoch-making. If so, in 50 or 100 years it will stand out like 
a beacon among its contemporaries and, along with a very few others of them will read 
with a ‘modern’ tang. Oppel’s ‘Die Juraformation,’ or Suess’ ‘Die Entstehung der Alpen,’ 
or to go back to the beginning, De Saussure’s ‘Les Voyages dans les Alpes’ may be cited 
among older geological classics that are now distinguished by this same tang.”—Ralph 
D. Reed in Journal of Paleontology, Vol. 13, No. 6 (November, 1939), p. 625. 


“The Neogene of California is disposed in tectonic bazins, about a dozen in number, 
from Humboldt in the north to Los Angeles in the south. About half-way along is the 
Paso Robles basin, and in this lies the Reliz Canyon, which provides the author with his 
type section. The aerial photograph serving as frontispiece shows the area to be sufficiently 
arid to give a practically continuous exposure; but one must admire the painstaking 
determination with which so many successive associations of Foraminifera were col- 
lected, identified and tabulated. Such labour would scarcely have been thought of with- 
out the stimulus which the search for oil has given to the detailed study of Foraminifera. 

“This should be the standard work on the Miocene of California for years to come.” 

A.M.D. in Nature, Vol. 144 (London, December 23, 1939), p. 1030. 


450 pages. 

14 line drawings, including correlation chart in pocket. 

22 full-tone plates of Foraminifera. 

18 tables (check lists and range chart of 15 pages). 

Bound in blue cloth; gold stamped; paper jacket; 6x9 inches. 


PRICE: $5.00, POSTPAID 


($4.50 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 
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Cloth-Bound Edition, 1942 


PERMIAN OF WEST TEXAS 
AND SOUTHEASTERN 
NEW MEXICO 


By B. KING 


Geologist, Geological Survey, United States Department of the Interior 
Washington, D.C. 


PUBLISHED BY PERMISSION OF THE DIRECTOR OF THE GEOLOGICAL SURVEY 
AND OF THE SECRETARY OF THE GEOLOGICAL SOCIETY OF AMERICA 


REPRINTED FROM THE BULLETIN OF THE AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS, VOLUME 26, NUMBER 4 (APRIL, 1942) 


FOREWORD BY RONALD K. DeFORD AND E. RUSSELL LLOYD 


CONTENTS 


Chapter One—Introduction 

Chapter Two—Guadalupe Mountains Section 

Chapter Three—Sedimentation and Tectonics in Guadalupe Mountains Region 
Chapter Four—Glass Mountains Section 

Chapter Five—Regional Correlations 


Chapter Six—Paleogeography and Geologic History 


© 231 pages, 34 figures 


Folded map in colors showing geology and oil and gas fields 


Folded correlation chart of Permian 
Cloth-bound. 6 x 9 inches 


PRICE, $2.00, POSTPAID 
($1.50 to A.A.P.G. members and associates) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 
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VISION 


THRU THE EYES OF THE BIT 


Baroid Well Logging Service Spots Oil and Gas 

Zones without Interfering with Drilling Operations 
As soon as the mud passes through the eyes of the bit, it picks 
up the fluids in the formation which are evaluated as soon 
as they reach the surface. This is a continuous process which 
provides the operator with a com- 
plete fluid log of the gas or oil 
formations drilled. 

This complete service is avail- 
able on a rental basis in all 
active oil fields of the U.S.A. No 
charge is made for mileage. 
Illustrated literature on request. 


BAROID SALES DIVISION 

NATIONAL LEAD COMPANY : 
BAROID SALES OFFICES: 
HOUSTON -LOS ANGELES TULSA 


SHOT HOLE DRILLING, CORE DRILLING... 


Depths to 3000 feet 


Also electric logging and wire line coring 
service. 


ROUSE EXPLORATION DRILLING COMPANY 
J-2-4377 3511 Milam, Houston 
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Most Recent A.A. P.G. Publication, 1942 


A SYMPOSIUM ON 


PETROLEUM 
DISCOVERY 
METHODS 


Conducted by 


THE RESEARCH COMMITTEE OF 
THE AMERICAN ASSOCIATION OF PETROLEUM 
GEOLOGISTS 
A. |. LEVORSEN 


Chairman 


at the Twenty-seventh Annual Meeting 
of the Association, Denver, Colorado 


APRIL 21, 1942 


The replies to the question—“Which of the current methods, or com- 
bination of methods, applied to oil exploration, do you regard as offering 
the most promise in maintaining an adequate oil and gas discovery rate 
in the foreseeable future?” 

A cross section of opinion about the best methods for discovering 


petroleum. 


© 164 pages, 8.5 x II inches. Paper cover. 


PRICE, $1.00, POSTPAID 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 
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offers all these extra values 


EQUIPMENT FOR ALL TYPES OF OPERATIONS 
* Reflection Seismograph— Refraction Surveys 
—Dip Shooting — Continuous Profile—Three- 
dimensional Surveys 


UNEXCELLED RESEARCH FACILITIES for development 
of the most advanced methods and equipment 


ACCURATE INTERPRETATION TECHNIQUE * backed 
by highly successful results in many different 
localities 


EXPERIENCE IN BOTH DOMESTIC AND OVERSEAS 
SURVEYS under a wide range of difficult field 
conditions 


A STRICTLY INDEPENDENT CONSULTING ORGANI- 
ZATION * having no connection with any petro- 
leum interest 


UNITED GEOPHYSICAL COMPANY 


1255 East Green Street, Pasadena, California % 420 Lexington Avenue, New York City, N. Y. 
Esperson Building, Houston, Texas %* 805 Thompson Building, Tulsa, Oklahoma 
Ruo Mexico No. 74, Rio de Janeiro, Brazil 
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"Much has been written on the origin of oil... 
little on the nature of the substances from which it is derived.” 


SOURCE BEDS 
PETROLEUM 


BY 


PARKER D. TRASK AND H. WHITMAN PATNODE 


REPORT OF INVESTIGATION SUPPORTED JOINTLY BY THE AMERICAN 
PETROLEUM INSTITUTE AND THE GEOLOGICAL SURVEY OF THE 
UNITED STATES DEPARTMENT OF THE INTERIOR FROM 
1931 TO 1941 


This report presents results of the American Petroleum Institute Research 
Project No. 4 on the origin and environment of source beds of petroleum. The 
work was carried on under the supervision of an Advisory Committee on which 
the following men have served: R. F. Baker, B. B. Cox, F. R. Clark, K. C. Heald, 
W. B. Heroy, L. P. Garrett, F. H. Lahee, A. W. McCoy, H. D. Miser, R. D. Reed, 
and L. C. Snider. 


“Criteria for recognizing rocks that generate oil would help materially in pros- 
pecting for petroleum.” 

“The main object of this study of lithified deposits has been to determine 
diagnostic criteria for recognizing source beds.” 
@ 566 pages, with bibliographies and index 
@ 72 figures, 152 tables 
@ Bound in blue cloth; gold stamped; paper jacket; 6x9 inches 


PRICE: $4.50, POSTPAID 


($3.50 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS ) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA, OKLAHOMA, U.S.A. 
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REED ‘BR’ 
Wire Line 


SUB-SURFACE DATA in your 
WILDCATTING OPERATIONS 


. .. With either the REED “BR” Wire Line Drilling- 
Coring outfit or with the REED “Kor-King” Con- 
ventional type Core Drill. 


For further information on these Core Drills 4 
SEND FOR BULLETINS C-415 AND K-1141 Sy 


REED ROLLER BIT COMPANY 


P. 0. BOX 2119 HOUSTON, TEXAS 
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st 
We are busy with war work, as are mo 
others. But, concurrently we are engag- 
an 
ing in more Seismograph Research th 


ever before in our history- 


Your company can reap the benefit of 
this program. Neither you nor Uncle 
Sam can afford dry holes now. Accurate 
G.S.1. Seismic Surveys reduce dry hole 


possibilities to a minimum. 


Call in G.S.L. let's talk it over—together 
we may find a way to serve you and 


save for you. 


President 


GEOPHYSICAL SERVICE INC. 


SEISMOGRAPH SURVEYS 


: BRANCH OFFICE: HOUSTON, TEXAS 
DALLAS, TEXAS 
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Large diameter core recovered. 


Double Core Catcher---same as- 
sembly is used for both hard 
and soft formation coring. 


Hard and Soft Formation Cutter 
Heads fit the same box connec- 
tion in lower end of Working 
Barrel --- easily interchanged 
for varying formations. 


Floating Core Barrel. 


Replaceable Core Barrel Tip. 


Vent for relieving pressure above 
core as it enters core barrel. 


Plug for keeping Core Barrel 
clean when running in hole. 


Ease of dressing and handling. 
Simplicity and long life of parts. 


Rugged strength of all parts for 
safety. 


HUGHES TOOL COMPANY "22372" 


TEXAS 
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